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Window and Door Electric Alarms, 

The Steiner window spring is a reliable and 
cheap burglar-alarm window connection, 
which fills a long felt want inthat it is re- 
liable and cheap. 

The Steiner door springis a burglar.alarm 
door connection which, besides being cheap 
and reliable, possesses the additional merit 
of being very easily and quickly put in place. 
Instead of making a place for it with bit, 
chisel, etc., as in the case of styles now in 
use, it is only necessary to use one size of 
bit twice. An electric bell-hanger will ap 
preciate the saving of time and recognize the 
merit of this ingenious invention. These 
are illustrated in this issue and are manufac- 
tured by Western Electric Company. 


The Electric Lighting of Lighthouses. 


The great utility of the Illumination of the 
coasts, both on account of the security of 
navigators and for the development of the 


their temperature. The flame of the arc is 
rather a screen than a focus. It absorbs 
more light than it gives out. The unsteadi- 
ness of the light noticed is due, not so much 
to the variation in the mean difference of the 
points, as to the continual displacement of 
this screen around the carbon, and the ca- 
pricious and continual rotation of the incan- 
descent zones around the points. This de- 
fect is so inherent in the very nature of the 
voltaic arc that its complete removal seems 
unattainable. 

But as soon as it is incandescence, and not 
the combustion or the transfer of the par- 
ticles of carbon from one pole to the other, 
which constitutes the main cause of the light, 

| cannot we expect incandesdence in a vacuum 
| 


| 


maritime power of the country, has, writes 


M. Felix Lucas in Comptes Rendus, for a long 
time attracted the attention of engineers and 
physicists, and has justly excited their emu- 
lation in search of improvements. More 
than any other nation France has contributed 


to the successive improvement of the appli- | 


ances for lighting up lighthouses. For the 
last twenty-five years the discoveries made in 


the department of electricity have opened up 


a new field of research. 


The lighthouses on the coast of France at 
present illuminated by the arc light are those | 


of Dunkerque, Calais, Gris-Nez, La Canche, 
La Heve, the Baleines and Palmyre. A 
great number of other lighthouses of the 
first rank at present lighted with petroleum 
are about to be converted into electric light- 
houses, ‘ 

In a memoitjen “ Magneto Electric Ma- 
chines and the Voltaic Arc in Lighthouses,” 
inserted in July, 1855, in the Annaks des 
Ponds et Chau-sees, 1 indicated the laws and 
the working conditions of these appliances. 
We employ in all a force of 4 herse-power to 
produce 450 Carcel burners, thus obtaining 
112 Carcels per horse-power. As the electric 
current is 55 amperes aud the resistance of 
the arc 0.43 ohm, the difference of potential 
between the two carbon points is 23.65 volts 
and the electric energy amounts to 1,300 
watts. Hence, for the 4 horse-power em- 
ployed, the are absorbs only 1.76 horse 
power, the rest is expended on the transmis- 
sion of power by belting, the rotation of the 
magneto-electric machine, the internal energy 
of this machine, and the external current cor- 


responding to the transmission from the 


machine to the are. 

In fine, the voltaic are presents, compared 
with petroleum lamps, two advantages of the 
first order for use in lighthouses—that is to 


say, the luminous power and the diminution 


of the cost of the unit of light. But it is, 
unfortunately, open to some criticisms, the 


chief of which relates to the capricious in- 


stability of its light. If we observe attent- 
ively one of these powerful foci, we perceive 
at once’that the great light does not come 
from the blue flame, which, properly speak- 
ing, constivutes the voltaic arc. lt comes 
from the pvints of carbon raised to incan- 
descence by the enormous elevation of 








incandescent part of the circuit, a mechanical 
work greater than what it requires at present 
with the use of the voltaic are. I huve esti- 
mated the temperature of the luminous car- 
|bon at about 4,000° C., and I have found 
that the carbon is neither melted nor vola- 
tilized. 

We know that in incandescent lamps there 
is produced in course of time a carbonaceous 
deposit upon the inner surface of the glass 
globe. This gradual decrease of transparence 
would be especially injurious for powerful 
incandescence foci. I have cndeavored to 
determine the true cause, and my experi- 
menis prove that it consists in the presence 
of molecules of oxygen within the lamp. 
We find, in fact, that the rate of increase of 
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stantly storing up, at every point of time in 
the working of the lamp, the gases which 
escape in slight quantities from the heated 
carbons and metals. 

| Jt must be remarked, on the other band, 
that the gases liberated during the passage of 
| the current and not removed from the ap- 
' paratus are re-absorbed by the carbons when 
they become cold. In consequence the 
presence of a small quantity of gas in an 
incandescent lamp compels the carbons to 
periodic disengagements and reabsorptions. 
Hence a mechanical work is imposed on its 
molecules, which is one of the principal 
causes of the destruction, sooner or later, of 
the lamp. ‘To give a powerful incandescent 
lamp the conditions requisite for lasting, it 
must be freed from the dangerous influenee 
of even the most rarified gases. I have 
found that this difficulty may be overcome 
by the use of absorbent appliances. 
eae 


The Sympathetic Telephone. 


The following very pretty fairy tale is 
given by a San Francisco correspondent who 
|has recently returned from a year’s sojourn 
in Europe 

Last summer, during a sojourn of a few 
weeks among the Alps, in Switzerland, I was 
one day belated while descendiug toward my 
hotel, and concluded to try to find a place to 
| pass the night. In asecluded nook, between 
| two hills, 1 saw three or four small but neat 
houses, and concluded to apply for a night's 
| lodging. At the door of the second house 
at which I made application I was met by an 
| intelligent, thoughtful-looking man, some 40 
in 45 years of age, who told me I was wel- 

come to share his plain fare. 

After a simple but much relished supper, 
we sat talking on various subjects until the 
clock struck 8, when my host suddenly 

‘asked me to excuse him for a short time. 








to furnish a focus as powerful as the voltaic {the deposit is in direct relation with the 'He went into an adjoining room, remained 


light? It seems to me that in this direction 
must be sought the future solution of the 


problem of the electric lighting of light-| words, at the cessation of the deposits if we him if his time was not rather slow. 


houses, and I have for some months studied 
in this direction. 


pressure of the internal gas. We should 
arrive at an infinite slowness, or, in other 


/could obtain and preserve an absolute 
vacuum within the glass globe. A mole- 


‘there a few minutes, and then returned. On 
comparing my watch with his clock, I asked 
He 
replied that it was; that he k.pt it with 
' Blackburn (England) time, where a friend of 


The conditions which I have imposed | cule of oxygen not removed combines with ‘his was living. On asking him why he kept 
upon myself, by reason of the very nature of | the carbon near its junction with the metallic , that time, he rather reluctantly let me into 


the object sought, are the following : 


1. The luminous focus must present the | cannot reach the melting point of the con- he called the sympathetic telephone. 


conductor a region in which the temperature 


_the secret of a great discovery of his, which 
He 


form of a surface of rotation having a verti-| ductor. There is thus formed a molecule of , told me that at 8 A.M. and 8 P.M. each day 


cal axis, for the light must be equally dis- 
tributed in all azimuths. 


2. We must have 1ecourse to currents of | the temperature of which is high enough-to| news in England. 


|carbonic oxide. This molecule, then, com- 
| ing in contact with the incandescent portion, 


he went to his telephone and conversed with 
‘his friend in Blackburn, learning the latest 
They had mutually 


quantity, and to an incandescent body of low | produce dissociation, projects the carbon ‘agreed upon those hours, as they had no 


resistance, obtaining many watts with few 
volts, so as to give power to the luminous 
focus without producing at the same time a 
lightning-like or even dangerous tension. 

8. The incandeseent body can only be of 
carbon, because it is the only substance 
which can support excessive temperatures 
without fusion or volatilization. 

In a memoir inserted in the Comptes Rendus 
of June 8th, 1885, I made known the law 
' which links the luminous intensities to those 
/of the currents traversing an incandescent 
carbon. We may obtain 400 carcels with a 
current of 170 amperes and a resistance (of 
, the incandescent .body) of 0.04 ohm, or, in 
other terms, with a tension of 7 volts and an 
energy of 1,200 watts. In these conditions 
_ the luminous unit does not require, for the 





| against the inner surface of the glass globe 
and leaves the oxygen at liberty to combine 
| again. 

The realization of an absolute vacuum in 
}an incandescent lamp is rendered particu- 
larly difficult by the tenacity with which 
carbons and metals retain the gases which 
they have stored up in their pores. Under 
the influence of the rise of temperature 
caused by the passage of the electric current, 
these gases escape at first to a great extent, 
but the liberation soon becomes so slow that 
we seem in presence of a phenomenon obey- 
ing an asymptotic loss. This loss, which I 
have clearly established, shows that every 
apparatus intended to produce the incan- 
descent light on a large scale must be fur- 
nished with an absorber capable of con- 





system of calls, and so had to be on time at 
| certain hours. He explained his discovery, 
|as nearly as | can remember, as follows : 

He had discovered, after many experi- 
ments, that magneto electricity differed in its 
nature with the different impurities or in- 
gredients in the steel of the magnet for 
generating it. By making the telephone 
magnets of bars of cast steel, and mixing 
different metals with the steel or different 
grades of the same metal with it, currents of 
electricity of different natures and proper- 
ties could be produced, and that his tele- 
phone was based upon this principle, and 
that he was enabled to do without contin - 
uous connecting wires between the two dis- 
tant telephones. His telephone and its mate 
at Blackburn were made as [follows : 
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The magnets were made of cast steel, 
with a small per cent. of @ertain metal, 
which wasa secret, thoroughly mixed while 
melted with the steel. The bar, not straight, 
but of a peculiar form, was so made that 
when cut in two the two pieces were as 
nearly alike as it was possible to make them. 
After these two bars were magnetized, they 
were used in the construction of two tele- 
phones, made as nearly alike as it was possi- 
ble to make them. The diaphragms of these 
telephones, however, differed from those 
generally used, both in the material and 
manner of fixing them near one of the mag- 
netic poles. The short conducting wires 
(extending a few feet below the surface of 
the earth) are made of two wires of different 
metals, twisted together, and for the two 
telephones, composing the pair, are exactly 
alike, being originally in one piece, and after- 
ward cut into two pieces of equal length for 
one pole, and two corresponding wires for 
the other pole are made like the first, except 
the metals are different. 

When the two telephones are completed, 
they are taken to the two places between 
which communication is to be had, and in 
each instrument both wires have a ground 
connection established. In the telephones, 
the action is as follows : 

Speaking in one telephone causes the 
diaphragm to vibrate, which causes a cur- 
rent of sympathetic electricity to be gene- 
rated. This passes along the wire into the 
ground, but does not return on the other 
wire of the same instrument, passing through 
or along the earth, as is usually done along 
an insulated wire—or, perhaps, more pro- 
perly speaking, displacing the particles of 
electricity successively along its route, it 
seeks—and finds—its corresponding wire at 
the distant place where the other instrument 
is located, and, passing along this wire into 
the telephone (the mate of the first) vibrates 
the diaphragm, producing the corresponding 
sound to that spoken into the first one. The 
current then passes along the other wire into 
the earth, and back to the first telephone, 
thus completing the circuit. The sound thus 
produced is weaker than that in the common 
form of telephone, but, by an amplifying 
arrangement, it is made quite distinct and 
clear, as I found out the next morning, when 
I was permitted to test it, by talking direct 
to the friend of my host, in Blackburn. 

The sympathetic telephone, constructed 
and connected as above, will give no sound 
to, or receive any from, any other telephone 
that is not made exactly like it. Probably if 
three or four were made exactly alike each 
one could communicate with all the others. 
My host told me they had not yet been able 
to_use any Call bells, as the kind of electricity 
used in them would not take the course 
taken by the sympathetic current, but he 
hoped to overcome this difficulty before 
long, as he was now experimenting in that 
direction. 

The distance to Blackburn, io a direct 
line, is about 800 miles, and as it works as 
well at that di-tance as it does between 
places only two or three miles apart, it is 
supposed it will work well at any distance. 

My host made me promise not to divulge 
his name or locality, as he wished to perfect 

_his discoveries and inventions before the 
public should be informed of them, us he 
would be troubled by too many visitors. 
He declared quite positively that if he could 
bring it to perfection he would, on the re- 
ceipt of a few thousand dollars to repay 
him for his time, trouble and expense, give 
the discovery (or invention) to the public, 
which would effectually break the present 
gigantic monopoly. 

pe 


— Plans for lighting the city of Detroit 
have been prepared, and are said to be in 
accordance with the present tower methods 
in use there. There is no change from the 
system now in use, only considerably more 
of it. The plans call for thirty more towers 
and forty-eight more pole lights, making 
a total of 122 towers and 77 pole lights. 
Plans for lighting the city by gas and naph- 
tha are also in progress of preparation by the 
controller. 





The Burnham Engine. 

The itlustrations on pages 2 and 3 will 
give our readers an excellent idea of the 
Burnham self-oiling, automatic engine. The 
offices of the promotors of this engine are at 
York, Pa., and a new illustrated catalogue 
will be sent to all who desire full informa- 
tion concerning its features. The Burnham 
engine is the invention of an engineer who 
has devoted many years to devising plans 
for a fast-running, self-oiling, automatic en- 


gine, of simple and compact construction, to 


'made to buy it at the price now asked for 
the same size, but an offer of three times its 
price would not have been accepted, as the 
inventor had not then filed in the Patent 
Office all his applications for patents for 
several inventions which were not on the 
engine exbibited, but are now patented and 
put on all e~gines offered for sale. 

This engine is self-oiling, this beirg ac- 
complished by wool or cotton, placed in 
large stationary cups, and saturated with 
oil. which oil is slowly conveyed to the run- 





Fie. 2.--SINGLE CYLINDER BURNHAM ENGINE —FRONT REMOVED. 





Fig. 1.—SinGLE CYLINDER BuRNHAM ENGINE.—COMPLETE. 


fuse steam economically, which could be run 


in the same room with other machinery 
without causing damage by steam or vapor. 
The first engine mace of this invention was 
run two months and thoroughly tested by all 
conceivable means as to its power, durability 
and steady running, and when taken apart 
for examination all of its parts were found 
as perfect as when first put to work. The 
second engine made was changed in appear- 
ance and put to work in the Novelties Exhi- 
bition at Philadelphia Pa., driving an in- 
candescent dynamo, and run every day the 
exhibition was open (six weeks) from 10 
A.M. to 10 P.M., and at the close of the ex- 
hibition was awarded the high premium of 
a silver medal and diploma. While this en- 
gine was on exhibition several offers were 


ning parts of the engine through loose wicks 
in tubes. The casing prevents the oil from 
getting outside, and deposits it, after being 
used, in the bottom of the casing, so that it 
can be used again, or removed, as may be 
desired. The ventilation at each end of the 
casing admits cold air to working parts of 
the engine, and the heat of the cylinder 
causes the air to ascend and pass out at the 
upper end of the ventilators. The number 
of pieces constituting this engine are few 
comparatively, and are so constructed that 
the fitting of each piece is done accurately 
by machinery to standard gauges. The 
crank-sbaft and all other wrought material 
used, except connecting rod, are made of 
steel, 





Mr. W. H. Preece on the Telephone cum 
Telegraph System. 
The following correspondence is of interest 
to many of our readers, and will explain 
itself : 


121 Cuurcn St , TORONTO, } 
Nov. 23d, 1885. 


W. H. Preece, Esq., F. R. 8. 

Dear Sir,—I am led to belivee that a 
misconception exists on the part of some in 
America with regard to your position on the 
question of the simultaneous transmission of 
telephonic and telegraphic messages on the 
same wires; and I write to ask youif you 
will kindly give me authority to correct said 
misconception, if your views have been mis- 
understood, or if they have been modified 
since you were in this country in 1884. 

You are reported to have made the un- 
qualified statement that the simultaneous 
transmission was impractical, because the 
telephone equipment caused retardation in 
the specd of the telegraphic signals. Now, 
i am, persuaded that your remarks had refer- 
euce_to-your experiments with the telephone 
on the wires of the Post-Office Department, 
where the Rapid Automatic Telegraph sys 
tem is used, and that said remarks had no 
reference to the use of the telephone in con- 
nection with the ordinary Morse system. 

If I am correct in this conjecture, will 
you please write me to that cffect, so that no 
injustice may be done to a system which, we 
tind, causes neither retardation of nor inter- 
ference with the telegraph signals, when 
used on the Morse wires, and which appears 
to have a wide field of usefulness, more par- 
ticularly in permitting telegraph wires to be 
used as telephone trunk lines for connecting 
distant telephone exchanges. : 

You are, of course, aware that Van Ryssel- 
berghe is using the system extensively iu Bel- 
gium, and no doubt you have already seen 
sometl ing of its practical operation. 

Awaiting an early reply, I am, yours truly, 

A. M. RoseBRuGuH. 





Post-OFFICE, LONDON \ 
Dec. 15th, 1885. 

DEAR Srr,—I have to thank you for your 

letter of November 23d, with reference to 

the Van Rysselberghe system of telephones 
cum telegraphs. 

My opinion had reference to Wheatstone 

automatic working only.* 

Yours faithfully, 
A. M. Rosesureu, M. D., 
street, Toronto. 


W. H. PREECE. 
121 Church 





—-- 

«*, Mr. R. E. Hulton, of the Northern 
Telephone Company, England, states that in 
his district the weather during the past ten 
days has been of a totally unexampled descrip- 
tion. ‘The oldest inhabitant,” even with 
the aid of his usually elastic imagination, is 
unable to grapple with the occasion, and can 
rake nothing out of the dusty corcers of his 
memory of the bad old times that will at all 
compare with the present state of things. It 
is perhaps early to boast yet, he says; but 
with about three feet of snow on the ground 
it is probable that the worst of it is over, 
and therefore it is very satisfactory and re- 
assuring to the managerial mind to have no 
reports of broken wires, even on the trunk 
routes, where the wires ure exposed to the 
full strength of the storm. The snow came 
at a very unfortunate time, as there are 
several important trunk lines under con- 
struction at present, and it is very necessary 
to get the link between Sunderland and 
Hartlepool complete with as little delay as 
possible, while the trunk between Hartlepool 
and Stockton is nearly completed. 





*With the Wheatstone automatic system, bere 
referred to, very rapid alternating currents are 
used, and with a single electro-magnet (the re- 
ceiver) in circuit. The -addition of a second elec- 
tro-magnet causes retardation of the current, 
which is practically a telephone current with about 
5,000 vibrations per minute ; hence the addition of 
the electro-magnets of the telephone system be- 
comes inadmissible. With the Morse system, as is 
well known, the case is very different. The addi- 
tion of an electro-magnet Of, say, 150 ohms, at each 
end of the line does not cause the least retardation 
of the telegraph signals. Indeed, the telephonic 
equipment so completely suppresses induction that 
the working capacity of parallel wires is improved, 
as well as the wire or wires so equipped. 
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Electric Light Passing Through Colored 
Glass Produces a Quaint Effect. 


One of themost striking of the gorgeous 
stage pictures in the new opera of Orpheus 
and Eurydice, that the American opera com- 
pany produced at the academy, is the specta- 
cle of the infernal regions, in the second 
act. Orpheus stands with his golden lyre 
right on the verge of the bottomless pit, 
a figure bathed in radiant white light. 
Below him, on all sides, clothed in red and 
lurid in the glare of the red light, crouch 
the host of demons that he subdues with his 
lyre and song. Two skulls, with fire glow- 
ing within them, lie at Orpheus’ feet as he 
sings, and suddenly as his song'ceases and he 
descends among the furies to seek his lovely 
consort Eurydice, the bottomless pit on the 
verge of which he sang, kindles and sul- 
phurous smoke seems to ascend toward the 
dome of the theater. It rises in ever- 
changing fantastic clouds, sometimes blue, 
sometimes green and sometimes black. At 
times all three huesare intermingled vividly. 
The smoke puzzled the audience the first 
night. 

A reporter went behind the scenes to get 
a closer look at it. There it looked quite as 
natural as it did from the body of the 
theater. It ascends to the flies and then 
mysteriously disappeared. 

‘What sort of smoke is that, 
anyhow ?” the reporter asked the 
Stage Manager, Charles Hock. 

‘* Smoke! that isn’t smoke at all,” 
Mr. Hock said, with a laugh, “‘ that’s 
a new stage illusion that was brought 
over from Germany. What seems 
to be smoke is only electric light 
passing through colored glass. It 
is a new use to put electric light 
to and this effect is one of the many 
surprising ones that can be produced 
by its agency.” 

**How do you send the light 
through the glass ?” 

‘*Ah! that’s just the secret that I 
can’t tell you, and, what’s more, 
nobody else will be able to find out, 
either,” and Manager Hock pointed 
illustratively to the rear of the stage, 
where the whole apparatus was 
boxed up so that nobody but the 
man who worked the light could 
possibly see how the light was 
worked. 


‘There are some bits of strange 
realism,” Manager Hock added, re- 
flectively, ‘‘ that it would be a pity 
to destroy by explanatory revela- 
tion. This is just one of these bits.” 


———->- 
The Electric Light at Sea. 


The danger to which great ocean 
steamships, going at a rate of from 
eighteen to twenty miles an hour 
through coast waters full of all 
sorts of craft;|are exposed, has just 
been* strikingly illustrated, and to obviate 
this danger it is proposed that they should 
steam slower in approaching port. But 
every step in the evolution of the modern 
passenger steamer shows the 1mpracticability 
of such a measure. Speed has been more 
and more insisted upon by the traveling 
public for years, The favorites in all the 
lines are the fastest boats. The main ques- 
tion for most people who go abroad is which 
steamer can make the quickest passage from 
port to port. The companies have increased 
the size and added to the comforts and 
luxuries of their vessels until they are float- 
ing hotels, while the speed attained by the 
newest models is so great as to be incom- 
patible with safety under the old system of 
precautions. The Oregon was lost because 
an approaching schooner was not seen in 
time to avoid her. The inference is that on 
a dark nigh? the ordinary lookout is no guar- 
antee against fatal disasters. 

But neither the traveling public nor the 
owners of these steamers are at the mercy of 
darkness, Modern science furnishes in the 
electric light a sufficient protection against 
such collisions as that of the Oregon and the 
unknown schooner. The navies of Europe 











have long since introduced the electric 
search-light as a means of protection for 
ironclads against night attacks, and the ex- 
periments made show that in dark but clear 
weather this light will discover any object 
moving on the water a mile from the vessel 
making the search. The electric search- 
light is so arranged as to revolve. It is 
thrown all round the vessel, and in such 
weather as prevailed when the Oregon was 
run into it would unquestionably prove effec- 
tive in giving timely warning of the ap- 
proach of any vessel. There would be little 
trouble in applying it to passenger steamers, 
all of which already employ electricity for 
lighting the saloons and staterooms. The 
search-light would probably be less efficient 
in foggy weather, but in fogs even ‘‘ ocean 
greyhounds” are not expected to be run at 
full speed and at such times extra vigilance 
is sure to be exercised. 

The only wonder is that the use of the elec- 
tric search-light on passenger steamers has 
not been adopted before. They ure not less 
in need of protection than men-of-war, for a 
comparatively small obstruction may wreck 
a vessel going at a high rate of speed, as the 
event has shown, and the length of the 
modern steamer is so great that she must 
have plenty of space to turn in after an ap- 
proaching vessel has been sighted. A sailor’s 
vision is usually strong and sharp, but there 


Pt 





Indianapolis Council on the Telephone 
Withdrawal. 


At the meeting of the city council of Indi- 
anapolis, last week, Mr. Cummings pre- 
sented the following: 

WHEREAS, The Supreme Court of Indi- 
ana has decided that the law fixing the com- 
pensation of the Bell Telephone Company is 
constitutional, etc., 

Re-olv d, That notice be served upon the of- 
ficers of the said Bell Telephone Company at 
once that whenever they discontinue any of 
their instruments that are new in use by those 
who desire to continue them, and who have 
complied with the regular conditions and paid 
the legal rates, as estublished by law, or fail 
promptly to put in new instruments when 
regularly applied for, that the said telephone 
company will require forthwith to remove 
all their poles and wires from the streets 
and alleys of the city of Indianapolis. 

Mr. Swain offered the following as a sub- 
stitute: 

Wuereas, The Central Union Telephone 
Company of this city have elected to ter- 
minate the service and remove from its 
patrons over 500 of its instruments on March 
31, 1886, and, 

Wuereas, Said telephone company con- 
template keeping the territory within the 





i 


i ia 





AS 


* 


Fie. 3.—DovuBLE CYLINDER BURNHAM ENGINE. 


are plenty of nights when, even in the ab- 
sence of fog, he cannot see more than a 
ship's length in any direction; and no matter 
how vigilant a lookout may be under such 
conditions, it cannot be effective. The 
search light, however, assures the safety of 
the vessel in merely dark nights, and its 
adoption 1s clearly in the line of necessary 
precautions. If to this improvement is 
added a supply of a couple or more of roomy 
steam launches for use in case of a disaster 
at sea, the traveling public would have much 
less cause for uneasine:s. The electric light 
alone would render impossible such catas 
trophes as that which has just occurred.— 
New York Tribune. 





-o-  —— 

. Congressman Anderson’s resolution 
to investigate the monopoly of telegraph 
companies, which was adopted by the house, 
is now being considered Representatives of 
the Western Union on one side, and of the 
Baltimore and Ohio and the United Lines on 
the other, are already on the ground and 
making preparations to appear before the 
committee. The probabilities are that this 
investigation will take wider scope than any 
inquiry heretofore made by Congress into the 
subject. 





city limits for at least? six ‘months longer, 
therefore, be it 

Resolved, That the City Attorney be and is 
hereby instructed to state to this body at its 
next meeting if, in his opinion, said tele- 
phone company can legally remove its instru- 
ments as contemplated, where parties com- 
ply with the requirements of the law, and 
when said company have not as yet declared 
their purpose to quit said territory at any 
definite time. 

Mr. Pearson remarked it would take an | 
ordinance to remove the poles and wires, and | 
it would be well to go slow. He moved to} 
refer the matter to the judiciary committee, | 
with instructions to report at the next meet- | 
ing, and this motion prevailed. 

——_- ae —___—_——_ 

«*» Wires of telephone and telegraph com- 
panies are often complained of by firemen, on 
account of the obstacle they present to the 
working of ladders. A case is recorded, 
however, where nine firemen were thankful 
for the presence of the wires. The men 
were on an extension-ladder, fifty feet from 
the ground, when it swayed, and they would | 
have been dashed to pieces but for a tele-| 
graph pole and wires which caught the | 
ladder and prevented a disaster. 


|has been a director. 
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An Important Development in the “ Air 
Telegraph.” 


Editors Electrical Review : 


As is well known during the past two 
weeks, the projectors of the new Edison 
Railway Telegraph have been experiment- 
ing with their apparatus along the line of 
the C. M. & St. P. R.R , on the division ex- 
tending from Chicago to Milwaukee. At 
the time these experiments began a new 
“induction ” was reported by the toll opera- 
tors and chief operator of the Milwaukee 
Telephone Exchange. Investigating this I 
found that a peculiar buzzing noise was dis- 
tinctly audible, and very soon realized that 
it represented the dots and dashes of the 
Morse alphabet, and was soon able to read 
train orders and parts of messages. Follow- 
ing up this investigation I find that, at any 
time the railway telegraph is going on, we 
are able, by listening at our telephones, to 
read messages transmitted to or from the 
moving trains. This effect is most noticeable 
on a toll line which runs in a parallel with 
the railway, and not nearer than 100 yards 
of it at any point, this parallel line extend- 
ing a distance of about ten (10) miles south 
of Milwaukee. It is also noticed that ona 
dry day the sound is almost audible on 
almost any line more than one-half a mile in 
length connected with the Milwaukee Tele- 
phone Exchange. It will thus be 
seen that effects are induced from 
one wire on to another through- 
out the Exchange. The noise, 
fortunately, is not very loud, and 
does not interfere with telephon- 
ing. It does, however, materially 
interfere with the secrecy of the 
railway telegraphing, as an expert 
Morse operator, with a telephone at 
his ear, will be able to take off any 
and all messages sent by the new 
Edison system. The writer would 
be pleased to know if similar 
effects have been noticed from the 
Phelps system of railway telegraph- 
ing. The railway officials, and 
others connected with the new tele- 
graph system, have been much 
astonished to learn of the effects 
produced on telephone lines. 

Yours tiuly, 
A. 8. Hreparp. 

Milwaukee, March 16, 1886. 
—-_ 





«*» At the annual meeting of the 
Bell Telephone Company, of Buf- 
falo, the following board of direct- 
ors were chosen: Joseph Church- 
yard, Samuel H. Cowles, Edward J. 
Hall, Edward J. Hall, Jr., James 
McCredie, Robert 8. Boyd, Harlow 
C. Palmer, Sherman S. Rogers, 
Henry Altman, Theodore N. Vail, 
Henry M. Watson, Wm. H. Wat- 
son, John L. Williams. The offi- 
cers for the ensuing year are: 
Henry M. Watson, president ; Edward J. 
Hall, vice-president; Harlow C, Palmer, sec- 
retary and treasurer. Mr. Cowles tendered 
his resignation as general manager of the 
compapy, which was accepted, and the 
following resolution adopted: 

Re-olved, that the resignation of 8. H. 
Cowles as general manager be accepted, to 
take effect the first day of March, and that 
the directors tender to him their thanks for 
the faithful manner in which he has per- 
formed the duties of his position, and ex- 
press their best wishes for continued succes- 
in his new field of labor. 

No definite arrangements have yet been 
made to fill the vacancy. Mr. Cowles has 


| been connected with the Bell Telephone 
| Company for seven years, covering the en- 


tire period of the organization of the com- 
pany, with the exception of the first two 
months, and retires from the company for 
the purpose of taking an active part in the 
firm of Gics & Co., with which he has for 
some time been interested and of which he 
He was an excellent 
officer and first-class telephone manager. 


— An electric lighting plant is to be 
established at Camden, Me., by A. W. Hart, 


| of Waterville. 
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Lieutenant Thomas M. Woodruff, of the 
United States Signal Service, was in New 
Bedford last Friday. He laid the cable poer- 
tion of the Martha’s Vineyard and Nan- 
tucket signal service last fall, and will now 
begin on the land portions, which he expects 
to finish in four weeks. Beginning at the 
Western Union telegraph office at Wood's 
Hall, a line will extend to Long Neck, with 
a Station at the Fish Commission building. 








We are informed Mr. W. H. Lawrence 
has purchased the interest of Mr. W. H. 
Boulton in the Boulton Carbon Company, 
Cleveland, Ohio. Mr. Lawrence is not an 
entire stranger to the electric lighting people. 
He will be remembered as the general super- 
intendent of the old Electrical Supply Com- 
pany, which afterward became the Brush 
Electric Company, of which Mr. Lawrence 
was a large owner, and general superintend- 
ent until about four years ago. The manu- 
facturing department of the Boulton Com 
pany is ae entirely reorganized and im- 
proved in all its departments. With their 
improved methods and processes, they expect 
to give the electric lighting people a perfect 
carbon. 


The decision in the New Orleans telephone | LIGHTING 171HE ELEVATED ROADS’ 
case will be awaited with considerable inter-| TRAINS. 
est by the Bell and opposition companies. It | A New York daily paper, which is inimi- 
is an important suit, and both sides have | oa] to Mr. Cyrus Field, oeieend tn: senders 
marshalled their full strength. The case is ‘that he has a plan on hand to light up the 
wow te the hands of the court. |trains on the New York Elevated Railroad 
The chief complaint heard from parent 5 Mscigcan Al bag gal ca - sit Fon 
electric light companies is their inability to to believe that in te 2 pst silently at work 
turn out new apparatus as fast as ordered. | on the problem, and proposes to use his in- 
Several companies are compelled to enlarge tie ia power alts: tex diietel onadie 
their facilities. The demand for electrical jn ‘aniien tenes eat of the ete, Sow 
apparatus is apparently continually growing, | _ i ‘ : 
and the public is becoming more and more fa sare apserigr ee nee 
alive to the value of electricity in its various a eae a : : 
effective fields the Navy Yard, is aware that, if there is 
ye |any man secretly at work on this alleged 
|problem in Mr. Field’s building in Bowling 


There have been a vumber of prominent | * , 3 ed . 
| Green, he is wasting his time and his em- 


Western telegraph men in New York re-| idee aie See thee. te ee Geli 
A * yer’s ey P| 
cently, among them Mr. J. J. Dickey, of | P y a P 





Qusshd. and Me. EL. Mate ead Bc Geo | about the matter at all, the lighting of trains 
a, t p\ . . Li. Me é J ~~ o i> ° * 
: | in the manner proposed having been designed 


M. Meyers, of Kansas City, Mo. Mr. Dickey, | . . ‘ 
; “? | and put into experimental practice several 


who has entire charge of the telegraph lines | 


years ago both here and abroad. Two years 


of the extensive Union Pacific system and 
is also division superintendent for the West- 
ern Union, is one of the strong, practical 
men in the business, whose splendid work 
has given him a wide reputation in tele- 


}ago, on the London, Chatham and Dover 
| Railway and more recently on the Great 
Northern Railway, trains run for months at 
a time ; those on the first fitted with second- 
graphic circles. Messrs. Martin and Meyers ary batteries, reinforced by dynamos coupled 
are interested in the financial and practical | up with the axles of the cars, and those a 
branches respectively of the Pacific Mutual | the last-named road lighted by electrical 
Telegraph Company, a Western corporation energy, generated by a small engine and 
that is now a recognized factor in the tele- | dynamo set bes on the locomotive. e 
graphic circles of the West, and which is| * A Ee, BRS galvene gies eae a 
connected for business purposes with the | "ons so wet pa + em, fee 
United Lines and B. and O, Companies. | ath, they don’t interest us, but as to the 
The Pacific Mutual will probably be ex-| project of lighting the trains on the Elevated 
tended from Kansas City to Denver during | Roads with electricity, we know that it has 
the summer, ; -|been under consideration a long while, and 
that quite recently arrangements have been 
Mr. A. S. Hibbard, superintendent of the| undertaken looking to a practical trial of the 
Wisconsin Telephone Company, presents in| System in the near future. The only thing 
this issue an interesting and important result worthy of remark about this scheme is that 
of the recent experiments with the ‘‘Air| it was not long since carried out. 
Telegraph.” It seems that the messages, A_y electrician who has given a thought 
once let loose from the roof of the car, dis- to the matter and is aware of the favorable 
seminated miscellaneously over the State of | Conditions which prevail on these elevated 
Wisconsin, particularly making themselves | toads for a system of electrical lighting of 
known on the telephone wires in Milwaukee | trains, must have wondered that the old style 
and vicinity. These could easily be read by | Of oil lamp with all its attendant annoyances 
telegraph operators listening at any con- | of unsteadiness, flickering and bad smells, 
venient telephone. While induction in this | Should be tolerated. 
case has been put to new and surprising uses, | The writer of the article in last Sunday’s 
it does not seem to be so perfectly harnessed | Paper to which we have referred, says that 
and controlled as to secure the secrecy that the electric railway companies of New 
is an imperative essential in telegraphy. The| York City have $70,000,000 worth of oil 
Now, if he made this discovery on 











new features in its diffusion, reported by | 
Mr. Hibbard, are worthy of careful investi- 
gation. 





The Washington Post says: ‘‘Mr. Thomas 
A. Edison, the inventor, has filed an appli- 


cation for a patent for his invention of tele-| 


graphing from a moving train. Last Octo- 
ber, not quite six months ago, a man named 
Lucius J. Phelps, of New York, obtained 
quietly from the Patent Office, and without 
any newspaper notoriety, a patent for tele 
graphing from a train by induction. His 
methed is not quite the same as Mr. Edison’s, 
for the latter telegraphs from the roof of the 
car to wires upon a pole, while Mr. Phelps 
proposes’to lay a wire along the track be- 
tween two rails and telegraph from the bot- 
tom of the car. The principle, however, is 
the same, and is broadly covered by Mr. 
Phelps’ patent.” Mr. Phelps’ system isin prac- 
tical use, and has been for several months. 
The earliest patent in this line of invention 
was granted, however, to Mr. W. W. Smith, 
in 1880, we believe, and is now controlled by 
the Edison company. This patent will, no 
doubt, be the chief reliance of this company 
in contesting prior rights with the strong 
patents owned by the Phelps Induction Tele- 
graph Company. Mr. W. L. Silvey, of Cin- 
cinnati, also claims an early patent on this 
apparatus, issued July 12, 1888. He says 
that he worked out his invention on a farm 
in Indiana, rigging up wires in his father’s 
orchard and telegraphing from one wire to 
another forty feet apart. Silvey thinks that 


his apparatus is superior in that his produces | 
sounds that are audible in a room, while | 
Edison uses a telephone receiver to hear dis- | 


tinctly. One year after his first patent he 
patented an improved receiver, which still 
further increases its availability. 


lamps. 
| the preceding night, that is Saturday night, 
| we must beg leave to doubt its accuracy. 
| Perhaps the coming philosopher will tell us 
why figures set down on Saturday night are 
usually exaggerated. Is it because of a 
greater-rarifaction, or a greater comparative 
| humidity of the’air on that night that makes 
| the writer incline to a doubleness of view ? 
Perhaps, when he says the elevated roads 
have $70,000,000 worth of oil lamps, he in- 
cludes some of the rolling stock and road- 
bed. But whether they have or have not 
so much capital invested in oil lamps, it is 
more than likely when once they try electric 
lighting they will discard them. 

In any other system of railroads we would 
not advise the use of electric lighting as yet, 
not until some means has been found—and 
it certainly will be before long—of making 
each car’s lights independent of those in its 
neighbor. But the elevated railway’s trains 
are never broken, or, if they are, there is no 
necessity for it. A train of four cars on 
these roads is, to all intents and practically, 
one long car fitted with joints. Hence it is 
that the one defect, the one obstacle to the 
use long since of the electric light on many 
roads, or rather upon certain trains of many 
roads, has been the trouble experienced in 

| making and breaking up trains. 

The elevated trains should be electrically 

lighted without delay. 





| Ohio has a $3 per month telephone Dill, 
but it is not likely to be enacted. 





The Metropolitan Telephone and Tele- 
| graph Company has bought the property 16 
‘and 20 Cortlandt street, in New York, for 
| $157,500. 





GENERAL WESTERN NEWS. 


In a letter from Rochester, Minn., a news- 
paper correspondent, speaking of the ‘‘ Pan- 
Electric,” which is raising so much clatter 
now-a-day : ‘‘Is the prefix in honor of the 
noisy kitchen utensil of that name, or of the 
tooting god of the pipers with the goat’s 
hind-legs—patron of shepherds—or is it, as, 
alas ! I fear it is, only meant to stand for the 
Greek word all?” Ina stage representation 
at Buffalo, a short time since, a pan-electric 
instrument was shown, the apparatus plainly 
indicating, if this was a genuine instrument, 
what the pan part signifies. This one had de- 
cidedly culinary proclivities. The magneto 
bells were quart tin pans, the induction coil 
a potato masher, the magneto a coffee mill, 
and both the receiver and transmitter were 
tin funnels on sections of garden hose. 
When the crank was turned, it rang a Chi- 
This was Matt Buell’s 
pan-electric telephone—differing from the 
former in having more pan and less electric, 
but probably equally as valuable for all pres- 
ent purposes. 


nese dinner gong. 


One of the direct results of the evacuation 
of the Indiana field by the telephone com- 
panies is the discontinuance of the fire alarm 
system, which, in many cases, was tele- 
phonic. In Evansville, for instance, says a 
newspaper, the telephone exchange was their 
only refuge in case of fire. The withdrawal 
of the telephone company leaves them in a 
bad shape, from which their only remedy 
seems to be to adopt some system, etc. This 
is all well enough save as to Evansville. 
That burgh may have been in the habit of 
using the telephone to some extent for fire- 
alarm purposes, but the city has had the 
Gamewell system in service some nine years, 
and has at present some forty alarm boxes of 
that system. 





There is, it might have been said a while 
ago, within a few miles of this city, an elec- 
tric light station in which there nightly 
buzzes a 60-light machine. In the same 
town there whizzes another, run by an op- 
position company. The enormous rental of 
$5 per month is charged for an arc light, and 
the 60-light buzzer has made for its stock- 
holders money enough in the past year to 
nearly rebuild the plant. With ne debts, at 
a settlement the other day 1t had money in 
the treasury. The two plants are united 
under one control now. 

There was a time when the buzzer would 
only run 28 lights with 1,300 Ibs. of coal 
per night, with 180 revolutions of the en- 
gine. The line, as remarked above, was put 
in order, and the buzzer, deeply in debt, set 
to work again. The speed of the engine was 
run up to 280, and the 60-light buzzer, on 
1,800 lbs. of coal, is—or was, regularly, a 
shert time since—running 68 good lights, 
which were perfectly satisfactory to the rent- 
payers, and the dynamo and engine run cool. 
And the buzzer man is cooler than either 
engine or dynamo. He says he is ready to 
demonstrate that that same 60-light machine, 
without alteration, can be made to run 100 
good lights with perfect safety to engine, 
machine, lamps, and the what-you-may-call- 
’em electrician. He says the electricians say 
that electricity lies—but he has come to the 
conclusion that the liar in the case is more 
tangible than the current. 

The attention of Brother Weeks is respect- 
fully called to the above statements in the 


hope of assisting any statistical work he may 
have on hand. ‘The 60-light buzzer man says 
he has demonstrated that $4 per month for 
twelve o'clock lights, paid to a properly- 
managed company, will make money for the 
stockholders. 





In lowa the action of the Indiana tele- 
phone companies has proven a ‘‘ scare cat.” 
There is a bill before the lowa solons regu- 
lating the telephone charges at $36, on the 
same basis as the Indiana enactment; and 
through fear, as the papers have it, this law 
is to be indefinitely shelved by postponement. 
Iowa is not pursuing a policy which is emi- 
nently satisfactory to the enemy, who howl 
about water in the stock of the local com- 
panies, fraud on the people, outrages against 
the dear public, and all that sort of thing. 
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‘Oh! give me‘a bite of your apple, Bill,” 
Says the big boy to the small. 

“If you don’t divide on the square, my boy, 
By golly! I'll gobble it all.” 





The National Telephone League, of Bos- 
ton [limited, understood], is flooding Indian- 
apolis with circulars calling attention to the 
existence of the league, and its determination 
to resist telephone monopoly at every point— 
that the action of the telephone monopoly in 
withdrawing is to improperly influence legis- 
lative action in other States, particularly in 
New York, Connecticut, New Jersey and 
Massachusetts. 

Petitions, addressed to the U. S. Senate 
and the House of Representatives, asking 
investigation of the Hoosier State representa- 
tives at Washington to inquire whether tele- 
phone service by the Bell Company or its 
agents is to be discontinued, for the purpose 
of improperly influencing legislation in other 
States. The petitions are said to be not only 
extensively circulated, but quite gencrally 
signed. 

The father of the Indiana law, Mr. Samuel 
B. Williams, for a person of only thirty- 
three, has been able to kick up considerable 
of a bobbery. Interviewed a few days since, 
the ‘‘chunks of wisdom” which fell from 
his lips would have crazed Capt. Cuttle, and 
probably driven Jack Bunsby into the sea. 

Asked if the telephone companies would 
withdraw from the State, the solon replied : 
‘«TIn some localities they may, but I think 
they are playing a game of bluff. There is 
plenty of profit in the business at a monthly 
rental of $3, and, if the present companies 
withdraw, other telephone lines will soon be 
put up, so that Indiana will not be long 
without telephone service.” 





The Van Depoele Company are pushing 
railway matters for all there is in them. In 
addition to lines previously mentioned, they 
are now equipping the ‘‘ Capitol City Street 
Railway” at Montgom:ry, Ala. Cars have 
been built specially for this company, which 
has about six miles of track. The overhead 
system—Van Depoele’s—bas been adopted, 
and the inventor is attending personally to 
the installation. - 





The Appleton Electric Street Railway 
Company, Appleton, Wis., is constructing a 
new line expressly adapted to the Van De- 
poele system. Cars are being specially con- 
structed by the Pullman people for this road, 
and the entire plant will be especially well 
put up in every respect. Water power will 
be used to run the motors, and a large and 
convenient building is being constructed for 
the utilizing of that force through the medium 
of huge water wheels. 





Probably the largest train of deadhead 
passengers which has pulled out of Chicago 
in some years left the Chicago, Milwaukee 
and St. Paul road on the 19th, at 10.30 a. m., 
for Milwaukee. Nearly 200 passengers— 
nearly all of whom had been invited, while 
ithe balance squeezed in—were to witness 
the novel telegraph system, called the Edison 
-which is principally W. W. Smith’s—by 
which a newspaper man informed the writer 
‘‘the battery jumped from the deck of the 
car—a distance of forty feet-—and communi- 
cated to the wire!” 

Something like a hundred of the passen- 
gers, who occupied the train of three coaches, 
a Pullman and an empty baggage car, are 
known to the fraternity as brass pounders, 
and all classes were represented, from the 
third assistant train-dispatcher up through 
manager, assistant superintendent, superin- 
tendent, general superintendent, in railroad 
or mercantile lines, and board of trade men 
with military and civic titles. Then there 
were telephone men, electric light fellows, 
inspectors, representatives of city govern- 
ments, and, heaven support us, newspaper 
men, who know as much about electricity as 
—well, as they do about anything else, and 
the majority of whom were wise enough to 
write under instructions what they did say. 

The office at Wadsworth was arranged to 
communicate with the train, in charge of 





| 
| 


C. B. Rudd. The car office was in charge of 
8. K. Dingle. The invitations which had 
been so et distributed were contained 
in an envel in companionship with two 
blanks, and a request that the recipient 
should write a message addressed to himself, 
which he should keep a duplicate copy of. 
The message would be sent and returned 
from Wadsworth, and comparison would, of 
course, tell the story and indorse the system. 

Some hundreds of messages were sent in 
this way, and the two operators had full em- 
ployment during the entire round trip be- 
tween here and Milwaukee. Other messages, 
however, to Chicago, Milwaukee and other 
places were sent, in which case Wadsworth 
became a repeating station, the Western 
Union taking the work from that point. 

During the up trip an experiment was 
made by A. 8S. Hibbard, superintendent of 
the Wisconsin Telephone Company, which 
resulted in still further mystifying the al- 
ready muddled outsiders. One end of a 
number 25 B. & S. copper wire was at- 
tached to a bunch of keys to insure contact, 
and these were held down upon the brass 
plate over the truck, forming a good ground. 

This wire was led through a telephone, 
thence parallel and attached to about thirty 
feet of the bell cord, the end being left unat- 
tached or open parallel to the roof. 

Everything, both sent and received, could 
be read, by any operator whois educated in 
buzzer Morse, with that telephone as a 
receiver. 

One who was not well up in this kind of 
sound reading was an attentive listener for 
some time, but could not hear a word—‘‘ not 
even a voice.” He proved not to be an 
operator—not even an electrical plug in any 
department of the science. 

Usually, on a train of this length, there is 
an important individual popularly known as 
the pea-nut fiend. He was evidently on some- 
body’s list, and was not missed, as a rule. 
When the novelty had somewhat worn off— 
when we had dined at Milwaukee, and had 
settled down to enjoy a smoke and a ride 
proper—it seemed necessary that some sub- 
stitute for a train boy was necessary. The 
necessity induced the aggregation which 
supplied the long-felt want. A firm started, 
and continued a brisk and thriving business 
all the way home. Think of it—eighty-five 
miles of chestnuts, old and fresher fruits, 
from such dealers as Swift, Tubbs, Wright, 
Beach, Haskins (Chicago) and Fred. Degen- 
bart, with an audience of customers as large 
as that of a campaign speaker—and not half 
as quiet. 

During the trip a mild-mannered reporter 
of a one-cent daily, having done himself 
proud, as he believed, discovered on the 
down trip that he had lost his notes, and he 
commenced in a feeble way to duplicate 
them. When this was partially done, a tele- 
gram was received announcing the finding of 
a package at a point where the train had 
stopped for fa moment. We were nearly at 
Chicago, where the announcement reached 
him that his package would mect him by the 
Northwestern train at Pacific Junction. He 
received his package intact at the appointed 
time, but did not know until the next morn- 
ing that he was the victim of a huge joke, 
and that the package had never been outside 
of another fellow’s overcoat pocket. 


Col. 8. G. Lynch, broker at 144 La Salle 
street, gives the following as telephone share 
values : 


ED iinncinasteveiesease $375 @ $400 
ae 49@ il 
EN Foch a5 4.00052 S005 08 66@ 68 
SE PIE 60<:6:6055%.05900% 2@ 30 
ae ere 15@ 18 
Pi ccasecese + wcveese 18@ 20 
Rocky Mountain Bell.......... 400@ 45 
Missouri & Kansas............ 538@ 55 
Missouri & Kansas, Script, 52 
cents on the dollar. 

A EEA SE a 15@ 17 
eee 0@ 7 
Le ere 110@ 112 
Ce eee 150@ 155 


CurcaGco, March 22, 1886. 





ROSTON ELECTRICAL NEWS. 


A telephone employe happened in at an 
electric light station in this vicinity some 
time ago, and, after examining the apparatus 
and switch-boards, asked where their ground 
was. It was explained to him that electric 
lighting was dove by complete metallic cir- 
cuits, carefully insulated from the ground. 





It is sometimes of advantage to use in cer- 
tain experiments or measurements two or 
more cells of exactly the same electro-motive 
force. With all the care that may be used 
in setting up cells of the same type, great 
differences will be noticed. Prof. Dolbear, 
of Tufts College, has suggested and used a 
method which does away with this difficulty. 
He connects two cells in opposition, that is, 
zincs together, and carbons together. If the 
cells be of the same type, in a short time 
E. M. F. of both cells will be exactly the 
same. The stronger cell charges the weaker 
cell, a current flowing through the latter 
until the electrical pressure is equal in each 





The Judkins Electric Railway Signal Co. 
have begun the work of equipping the entire 
passenger rolling-stock of the New York and 
New England railroads with their electric 
bell cord. The system will be placed in all 
Wagner, sleeping and parlor cars on this 
line. 





Present indications point to the success of 
the attempt to form a company at Hyde Park 
to introduce arc-lights. 





When the New England Telephone Co. 
made an equalization of rates for telephone 
there were some persons in a few sections 
who ordered their instruments to be taken 
out. This was only for a short time, for 
many ordered their instruments in again, 


and the fact that the increase in number of; 


subscribers this spring is far in excess of the 
proportions of former years is an indication 
of the convenience and value of the present 
service. 





There isan attempt now being made to have 
a bill reported to the Legislature to regulate 
telephone management in Massachusetts. A 
notice was recently sent to prominent sub- 
scribers by the New England Telephone Co. 
in Boston asking if they desired to have rates 
regulated by law, or if they are satisfied with 
the present service. The large number of 
answels immediately returned to the com- 
pany showed that there is a very strong senti- 
ment in favor of the present service. The 
replies in general expressed strong indication 
against legislative control. 





The Municipal Signal Co. of Boston will 
at an early day place their police signal sys- 
tem in Station 6, South Boston district. In 
this system, the automatic watch clock, 
alarm and telephone systems are combined 
in such a way that the movements of patrol- 
men are automatically registered at the 
watch clock in the police station, and any 
calls for aid or any other cause are made 
known by the ringing of a bell at the same 
time that they are registered on the moving 
strip of paper. Both the alarm clock and 
register are connected in the same circuit. 
The apparatus used for this purpose is 
quite complete. The patrolmen can at 
any time signal the police station and, 
vice versa, the station can signal any or all 
patrolmen. An alarm can be given from 
outside without opening the door by a patrol- 
man or other persons who may have keys. 
In case of necessity one can insert this special 
key and by turning it ring in an alarm at the 
police station. These keysare inserted in an 
opening at lower part of box, and when 
turned so as to give an alarm are firmly held, 
and cannot be removed until the door of the 
signal box is opened by a patrolman. As 
the special signal keys are all numbered, it is 
an easy matter to know who gave the alarm. 
The appearance of the appliances of the 
system is very neat and attractive. ‘The 
Company’s address is 53 State street. They 
have a branch office at 52 Broadway, New 
York, 





The Sun Electric Company, of Woburn, 
Mass., have nearly ready for testing a dyna- 
mo of the flatring type. Esch of the two 
pole pieces is composed of three arms. The 
armature, resembling the Pacinotti type, is 
built up of pieces of thin sheet iron in separ- 
ate segments, the sheets being electrically 
and magnetically insulated from one another. 
Any one of the four segments of the arma- 
ture coils can be removed, and a coil easily 
rewound if there should be need for that. 
The field isin series and shunt so propor- 
tioned that the current will be constant under 
all changes of resistance and without outside 
mechanism for manipulating the brushes. 





Frenyear & Razee, 352 Washington street, 
Boston, will soon publish complete cata- 
logues of electrical supplies of all descrip- 
tions. 





The Chemical Electrical Light and Power 
Company state that the plant of thirty cells 
which had been used since December 15th at 
the Company’s laboratory at 118 Charlestown 
street, and was moved to 109 Court, without 
emptying the batteries, was recharged for the 
first time March 20. This makes over three 
months of hard work which the solution has 
done, running lights, motors, fans, sewing 
machines, etc., for the edification of visitors 
at all hours of the day. 


Boston, Mass., March 28. 





The Review office has been overwhelm- 
ingly honored with gifts of historic and 
other interest this week. First came two 
photographic views of the present telephone 
badges, worn by all prominent members of 
the fraternity on the Pacific coast, invented 
after considerable midnight toil, by Mr. 
Jno. I. Sabin, of San Francisco. This style 
is also very much in vogue among the Old 
Guard Electrique. The second gift came 
from Texas, consisting of two large centi- 
pedes and a well developed tarantula, sus- 
pended ina glass bottle filled with alcohol. 
Mr. Frank B. Knight, of the American Bell 
Telephone Company, is our valued con- 
tributor on this occasion, and accompanies 
his gift with the following particulars: 

‘* This particular centipede got into a little 
difficulty with the manager of the Austin 
exchange, and came out second best in the 
melee; he—the ‘centi,’ not the Mgr.—had 
the misfortune to lose several of his legs. 
Still he could have managed to hobble about, 
had it not been found necessary to snuff out 
his ambitious young life. In your anxiety 
to get at the alcohol in which the animal is 
preserved, be careful not to collide with his 
claws, as there may be ‘pisen’ in ’em yet.” 





At Murraysville, Pa., a great fireof na- 
tural gas is now in progress. The roar of 
the escaping gas can be heard at a distance 
of four miles from the well, and the light of 
the gigantic tower of flame illuminates the 
country around for a radius of twelve miles, 
The laborers who tried to dig the trench 
worked for three minutes at a time, with 
their heads swathed in bandages soaked in 
ice-water to prevent exhaustion from the in- 
tense heat. After six hours of terrible suf- 
fering the pipe was reached at a distance of 
several feet below the ground, where it was 
chiselled as deep as could be done under the 
circumstances. Then an immense chain was 
hitched to the upper part of the pipe, and 
150 men began a tug-of-war. The pipe was 
bent over and then broken, and the flame, 
instead of pouring out in the air, belched 
forth over the ground and the break in the 
main supply-pipes at a distance of 50 and 75 
feet from the well, which was thus relieved. 
What can or will be done to stop the burning 
well cannot now be told. So great is the 
force of the escaping gas that a sixteen-ton 
auger, such as is used in oil wells, was 
thrown aside when placed over it. Tons of 
iron pipe on a platform run over the mouth 
of the well to snuff the flame were cast 
aside and scattered like straw. The village 
of Murraysville is practically deserted. The 
fire in the village was checked last Tuesday,- 
but the derricks of two of the other immense 
gushers were torn down by the people from 
neighboring houses. Farm houses out of the 
range of the deadly element are crowded 
with refugees, and in some ‘instances the 
pouring rain to-day soaked and ruined house- 
hold goods piled up on ‘the hillside, It 
is a deserted, desolate village, 
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«*, In the case of the Bell Telephone 
Company against the National Improved 
Telephone Company, New Orleans, the argu- 
ments have closed, and the court has notified 
the defense that ten days would be allowed 
for filing briefs. 


»*» The telephone and electric light com- 
panies, ef Youngstown, Ohio, are not dwell- 
ing together in peace and love. The tele- 
phone company asks for an injunction re- 
straining the lighting company from running 
certain parallel lines. 


«*, It has been finally settled that the 
Government’s suit agaiust the Bell Telephone 
Company, to test the validity of its patents, 
shall be brought at Columbus, Ohio, and the 
United States Attorney for that district has 
been instructed accordingly. 


x, Indianapolis and the other cities in 
Indiana are to have a chance to get along as 
they did ten years ago, before the telephone 
was known, The Hoosier State is in the 
position of the man who wanted some one to 
help him let go of the bear. 


*, President Forbes, of the American 
Bell Telephone Company, is reported as 
testifying that he thought the capitalization 
of the New England Telephone Company 
was too large by one-half—it should be 
$6,000,000 instead of $12,000,000. 


x", The telephone line recently constructed 
between Vienna and Brunn, a distance of 70 
miles, in a straight line, has worked so well 
that a similar line is being built to connect 
Vienna and Pesth, a distance of 136 miles, 
and the projectors are sanguine of success. 


«*, The next dividend on the stock of the 
N. E. Telephone Company will probably be 
passed. The damage by recent storms is said 
to have amounted to fully $20,000, and this, 
added to its ordinary construction and ex- 
pense accounts, will, in all probability, leave, 
when taken from the gross, an extremely 
small balance for dividend purposes. 


x*, The Brown Telephone Company is 
organizing in St. Louis with the following 
Board of Directors: Dr. H. T. Brown, of 
New York; Web M. Samuel, John Scullin, 
R. M. Scruggs, Ewing Hill, 8. M. Kennard, 
W. W. Senter, James L. Huse, L. C. Nor- 
vill, Charles L. Thompson, J. E. McKeighan, 
James Bannerman, and Charles Clark. The 
battery is to be dispensed with in the Brown 
telephone. 


«*x Dr. Lenz, in the Bulletin of Acad- 
emie des Sciences de Saint Petersburg, 
describes an ingenious application of the 
telephone to the measure of differences of 
temperature between stations at a distance 
from each other. Suppose the two stations 
to be united by two dissimilar wires—say of 
silver and iron—with a soldered joint at 
either end. If the temperatures of the two 
joints are dissimilar, a thermo-electric current 
will be developed and circulate in the wires. 
If, now, a telephone and interrupter be 
brought into the current, the former will 
sound until the temperature of the ends is 
equalized, when the current ceases and the 
telephone becomes silent. 


«*, The following resolution has been 
adopted by the city council of Evansville, 
Ind.: That upon failure or refusal of the 
telephone exchange to furnish service to the 
city or its citizens, as provided for under the 
laws now in force, that the right of way 
heretofore granted to the Evansville tele- 
phone exchange and its successor upon the 
streets, lanes, alleys and public ways of this 
city be revoked, and that the city attorney 
be and he is hereby directed to prepare an 
ordinance repealing all rights and privileges 
to said exchange, and that the poles, wires 
and other appliances be removed within 


| thirty days from the passage of the said ordi- 


nance, and any ordinance giving said com- 
| pany any rights be repealed. 


x*, The distinctive features of the ‘‘ Turn 
bull” long distance telephone have been re- 
cently patented by the inventor, ©. Turn- 
bull, of Baltimore, Md. The claims for it 
are power to transmit sound clearly over 
great distance, and increased clearness over 
short distances. It is a multiple contact 
telephone; instead of the vibrations of the 
voice being transmitted to the wire at a 
single point of contact, there are provided 
any number of points that may he desired, 
the number varying, as the distance to be 
covered, and the intensity of the sound being 
increased up to a certain limit by every ad- 
ditional point of contact. The speaker talks 
against a thin wooden diaphragm about four 
inches square. To the back of this dia- 
phragm are attached two carbon rods, one 
above the other, lying horizontally at un- 
equal distances from the diaphragm. The 
upper rod is nearest the diaphragm, and to 
it are pivoted three, four or five pencils of 
carbon, the number varying according to 
the points of contact desired. These pencils 
fall by their own gravity against the lower 
horizontal rod. To these rods the poles of 
the battery are attached, and through them 
the sound.-bearing current passes. Each pep- 
cil forms two points of contact for the cur- 
rent—one on the upper rod, one on the 
lower. By increasing the number of pencils 
sufficiently a roar of sound is said to be 
produced. 

y*, It having been made manifest during 
several winters, particularly the last past, 
that much more effective work can be done 
in desperate cases of shipwreck by an expe- 
ditious combination of the rescuing forces 
along the coast, a movement bas been inau- 
gurated looking to the establishment of tele- 
phonic communication between the life- 
saving stations on Cape Cod. The only 
communication between them now is the 
primitive one of a messenger, who has to 
make his journey over the shifting sands 
beaten about by the ocean gales—the slowest 
possible and most tiresome locomotion that 
can be imagined. Valuable time is thus lost 
in critical cases that could be saved by an 
instantaneous word over the wires. Recent 
instances van be cited wherein, with the use 
of the simple telephone, lives could have 
been saved by a prompt response to a sum- 
mons from one station to another for re- 
enforcements of men or apparatus. A peti- 
tition to the United States Senate and House 
of Representatives in furtherance of this 
humane project bas been desked at the Mer- 
chants’ Reading Room, No. 7 Exchange 
place, Boston, and is receiving the signa- 
tures of Boston’s most active merchants, 
ship owners, and other influention gentle- 
men. It is hoped that with the co-operation 
of all people of influence at Washington, 
the telephone lines .will be established ere 
next fall’s storms arrive. 


«*, Thomas D. Lockwood, of the Ameri- 
can Bell Telephone Company, recently ap- 
peared before the Committee on Mercantile 
Affairs, Boston, and was examined upon the 
feasibility of placing telegraph wires under 
ground. He stated that the only cities in 
Europe where they are so placed are London 
and Paris, and its feasibility there is owing 
to the great sewers and galleries beneath 
these cities. Boston, New York, Chicago, 
and Washington have wires under ground 
There are several obstacles to laying tele- 
phone wires under ground, ist, the sub- 
scriber dictates where they shall come out; 
2d, when the wire gets out of order it must 
be taken out to be repaired. 3d. The diffi- 
culty of perfect insulation. 4th. Establish- 
ing a circuit, which would compel the plac- 
ing of two wires where only one is now 
needed. It is twenty-one times harder for 
the electric current to pass under ground 
than above. There have been 467 inven- 
tions towards placing electric wires under 
ground, each one of which is believed by its 
inventor to solve the problem. One of them, 
Mr, Spalding, was before your committee 
yesterday. but, although he is a prolific in- 





ventor, he unfortunately knows less of elec- 





tricity than he does of making glue, and his 
inventions are very impracticable. Although 
the expense of placing wires under ground 
would be great, the telephone companies 
would not be deterred in the slightest by it 
if the electrical difficulties could be over- 


come. 
— 


The Telephone Case in New Orleans. 


INTERESTING ARGUMENT BY HON. E N. 
DICKERSON, OF THE BELL COMPANY. 


In the case of the Bell Telephone Com- 
pany against the National Improved Tele- 
phone Company, arguments have been heard 
by the New Orleans Court, and the case 
taken under advisement. We have hereto- 
fore made mention of the arguments pre- 
sented by the several attorneys, and in the 
following will be found the many strong 
points made by Mr. E. N. Dickerson, of this 
city. 

Mr. Dickerson said in substance : The de- 
fendants have not ventured to rely even on 
their own testimony nor on the established 
truths of science. They have undertaken to 
reverse all accepted knowledge by having 
their counsel testify to what no one else in 
the books of science or in this record can 
assert. 

He testifies that he believes nothing, and 
that all science is a nonsensical jingle of 
words, which it is dishonest to believe ; and 
that all scientific man are ignorant or unfit 
to be trusted, and so by his expression of his 
own ignorance or doubt he smashes science. 

One trouble with the defendants is that 
they dv not use terms and language in the 
sense in which they are always elsewhere 
accepted ; hence their argument falls into 
idle controversies, kading to no results. 
Thus, upon his understanding of the word 
quality he is right in saying that all sounds 
have quality ; that is, each sound has a 
charecter of its own But science has ap- 
plied this word to compound tones ; that is, 
to sounds which have overtones. It is possi- 
ble to produce from a tuning fork a sound 
which in technical language is due to a 
simple pendulous vibration, though it is not 
very easy; such a sound is technically 
called ‘‘ pure” or ‘‘simple.” But most 
sounds are compound or complex by the 
admixture of other tones, generally of 
higher pitch, which are not heard separately, 
but blend with it and modify its character 
without changing its pitch as a whole. 
Sounds which have this admixture of what 
are thus called overtones are said to possess 
quality. 

This, or the experimental demonstration of 
it, is due to Helmholtz. 

In this complex sound the prominent tone 
which gives the pitch of the whole is gener- 
ally the lowest in pitch and is called the 
fundamental. 

Pythagoras discovered the natural scale ; 
that is, the ratio between different sounds 
which harmonize. 1, 9-8, 5-4, 4-3, 3-2, 5-3, 
15-8, 2. That makes a musical octave. It 
is a relation which exists in nature by meas- 
urement. Pythagoras discovered experi- 
mentally just what these relations were, and 
expressed them. Twenty-four hundred 
years afterwards Helmholtz discovered why 
sounds so related gave the most agreeable 
result. Musicians take a sound of any con- 
venient pitch for a standard and then apply 
the scale to that, That pitch is what is 
called the standard pitch, or in some cases 
concert pitch. 

All vibratory motions are gradual; that is, 
not per salium. Science so uses the term. 

Mr. Beckwith thinks that theory in science 
means an unproved hypothesis. Theory in 
science means the ascertained explanation of 
phenomena, An hypothesis is a suggestion 
recognized as not established but open to ex- 
periment, proof or refutation. 

The simple magneto form of the Bell tele- 
phone is one of the most beautiful exhibi- 
tions of the conversion and conservation of 
energy. The feeble power of so much of 
the voice as falls on the diaphragm is con- 
verted into electricity which works the in- 
strument at the other end ; but besides this, 
heat is generated in the diaphragm, in}the 
wire, in the coil, inthe magnet. This gues 





off into the air and is dissipated, in popular 
phrase, wasted. Yet so delicate is the re- 
ceiver that it speaks under what power is 
left. Read a description of the Bell mag- 
neto telephone from Ganot’s standard work 
on physics. The power required is far less 
than 1-100,000 part of that due to one cell of 
a battery. 

The Reis transmitter can to-day be used, 
by means of the knowledge disclosed by 
Bell and his successors, so as to produce to 
a feeble extent an undulatory current ; bu 
those undulations are too feeble to affect a 
Reis receiver. 

Counsel then explained the nature of 
sound vibrations, how they were studied 
and measured, and the accuracy with which 
science has measured them and actually made 
them visible by Toepler’s experiment. 

Mr. Beckwith said that if there were such 
things as sound waves, they would inter- 
fere and would, or might, produce silence. 
They do ; it is a familiar school experiment. 
The length of a particular sound wave by a 
resonance jar consisting of a tall glass filled 
with water. When water enough is poured 
in to give the loudest sound, the air space 
above the water is just half the wave 
length of the particular sound produced. 

Electricity—We do not know what it is, 
but we know how it acts, and we know it so 
well that given certain conditions we know 
what will happen. 

Mr. Dickerson then proceeded to some ex- 
periments with a galvanometer and a circuit 
breaker. The magnetism of the earth tends 
to keep the compass needle in one posi ion. 
When an electric current is passed through 
properly arranged coils it tends to make the 
needle deflect or swing to one side to an ex- 
tent depending on the strength of the cur- 
rent—the greater tbe current the greater the 
deflection. But the forces acting on the 
needle are feeble, and it can only move 
slowly. A common hand telephone was 
placed on one of the wires through which an 
intermittent current was passing, and the 
inductive cffect of the intermittent current 
on the telephone was so great that not only 
was a loud sound heard in that telephone, 
but also in another twelve feet off and con- 
nected with it by wire. This was merely by 
electric induction through the air and the 
hard rubber handle of the telephone, there 
being no direct electric connection what- 
ever. 

In the experiments with a galvanometer 
and circuit-breaker it was observed that 
when a steady current was passing the gal- 
vanometer needle stood at 40 ; that when the 
intermittent current was passing the gal_ 
vanometer needle stood steadily at about 25. 
Why was this, and what did it indicate ? 
Mr. Beckwith had said in his argument that 
it indicated some accidental leakage of cur- 
rent. Mr. Dickerson showed that it meant 
nothing of the kind: The galvanometer 
indicates how much electricity is passing. 
If you keep the current flowing all the time, 
but take away half the battery, only half as 
much flows in a minute. If you keep on all 
the battery and only let it flow every alter- 
nate second, then also only half ss much 
flows in a minute. Now, makingand break- 
ing the circuit so that it is broken half the 
time is taking off the battery every alternate 
second, and only half as much current 
passes in a second as there did before. The 
mean strength of the current is the same 
as if half the battery had been taken away. 

Counsel then took up the Bell patent, and 
explained that it was a patent for producing 
electrical undulations similar in form to the 
sound vibrations which constituted the word 
uttered into the transmitter, and that the 
claim did not use the phrase ‘‘current” at 
all. The office of the battery is to magnetize 
the cores. When the armature is vibrated 
by the voice, as it moves in one direction it 
adds to the battery current, and as it moves 
in the other direction it partly neutralizes 
the battery current; and thus the battery 
current is alternately increased and dimin- 
ished. The improvement of the second pat- 
ent in this respect was in dispensing with 
the battery and using a permanent magnet to 
magnetize the cores of the electrode mag- 
nets employed. The battery transmitter or 
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microphone is covered by tbe Beil patent, 
because that also, in the language of Bell’s 
claim, produces electrical undulations similar 
in form to the waves of the word spoken, 
but it does not furnish electricity ; it only 
lets on more or less of the electricity furn- 
ished by the battery, 

Before beginning the experiments with the 
galvanometer, Mr. Dickerson showed that a 
battery consisting of a drop of acidulated 
water placed on the end of a flattened wire, 
with a pin of zinc dipped into it, was enough 
to throw the needle violently round as far as 
it could go, and that when by a peculiar ar- 
rangement, only one-tenth of the current 
arising from the drop of acidulated water 
allowed to pass through, the instrument was 
deflected 10° or 20° to stand still, but there is 
in it a little tremor at each change of cur- 
rent, too small for the eye to detect. By a 
peculiar arrangement a set of galvanometer 
needles can be fastened to a diaphragm, and 
then when a microphone is connected with 
the whole the tremor of the needle can be 
heard as speech. 

Mr. Dickerson performed some experi- 
ments, and arranged a Reis apparatus made 
by Koenig, of Paris, and operated it by the 
sound of a tuning fork and by speaking to 
it, and showed that the result was a whirring 
noise and a series of sparks at the transmit- 
ter caused by the circuit-breaking operation, 
and that the sound heard at the receiver had 
a peculiar buzz, something like that of a fly 
caught in a spider’s web, or a fly in a paper 
box; and then pointed out that some of the 
most prominent German writers who had 
described the Reis apparatus in 1865 said that 
it was just that noise, and not speech, that 
could be got from it. 

He then showed that the defendants had 
not ventured to try a real Reis instrument, 
but had introduced modifications and im- 
provements invented by Bell and others. 

He then explained the Bell patent, and 
pointed out that the amevdment which was 
talked of by the other side added nothing to 
the patent, and the complainants were per- 
fectly content to read the patent without it; 
it was merely a statement that something 
which Mr. Bell had shown in one of his own 
prior patents was not what he was showing 
in this. The essential thing which was 
described in Mr. Bell’s application, written 
and sworn to three weeks before Mr. Gray 
began to think of his caveat, was that he 
had discovered that he could use electricity 
so as to impress upon it the likeness of 
actual sound vibrations, and by this means 
could convey, not only the pitch of the 
sounds, but their loudness and character- 
istic distinctions. 

Mr. Dickerson pointed out that there was 
no pretense that Gray had made the inven- 
tion at the time Bell completed and swore to 
his original application. 

He then pointed out that the liquid trans- 
mitter made by Bell wasin accordance with 
the description of the liquid instrument in 
Mr. Bell’s original application, and quite 
different in its working parts, and some of 
principles from the one shown in 
the Gray caveat; and that the differences 
were such as to make it certain that Bell had 
not copied from Gray, even if there were any 
evidence that he had, and even if he had not 
described it in writing before Gray had; but 
the latter was the fact. 

Fe then claimed that the defendants in- 
fringed, and, according to the testimony, 
they used in New Orleans at the time this 
suit was brought, the same telephones which 
had been decided to infringe in the suit they 
defended at Pittsburg. The new instrument 
filed in court this week as the one defend- 
ants are now using is an infringement, be- 
cause the McTighe patent, under which they 
act, says that his instrument is merely an im- 
provement upon the principles invented by 
Mr. Bell and shown in his patent, and be- 
cause the transmitter they now use is ad- 
mitted by them to work on the same princi- 
ple as the Blake, and is a microphone. It is 
not such an instrument as is described in 
any of the Randall patents; but even if it 
were, it would infringe, for the Randall 
patents are not for transmitting by iuter- 
inittances of current; but they are for trans- 


its 


' mitting speech by]the Bell’ method, in spite ing on the door, to the annoyance of the oc- 
of some interruptions which are said to take cupants of adjoining rooms, or can ascertain 
place in the instrument. But those instru-| at once if a guest is in his room by simply 
ments are not good for anything practically, | pressing the button on the fire alarm dial 
and so the defendants had to take out all the | corresponding to the room he desires to call. 
parts which expose them to interruptions The apparatus is so arranged that the call 
before they were fit to use. bells in the rooms will give but a single tap 
The court then adjourned, and on the fol-| when used as a call, and ring as vibrating 
lowing day listened to an elaborate argument | bells when operated as a fire alarm. 
by Mr. T. J. Semmes, which concluded the 
hearing 


me 


. x", The work of the committee appointed 


Hotel Fire Alarm and Room Call of the | (9 itvestigate the Pan Electric Telephone 
Western Electric Company. pany an the connection certain emi- 

nent officials had with it, is developing some 

Notwithstanding all that science and build- | interesting history. The affidavit of United 
ing skill have done during the past few | States Senator Vest, of Missouri, was first 
years in the better and safer construction of | taken, and it appeared that he had invested 
hotels, there is nothing so much dreaded | $1,000 in the stock, on the recommendation 
alike by landlord and guest as fire. of Senators Harris and Garland. His trans- 





Horet ANNUNCIATOR, FrrE ALARM AND Room CALL OF THE 
WESTERN ELeEctTRIC CoMPANY. 


The many hotel fires in the last few years,) action was purely a business one, and his 
with their startling record of lives lost and | Statements cleared him of all questionable 
property destroyed, show conclusively that action. The two Rogers were questioned at 
the most anxious watchfulness on the part | length concerning the organization of the 
of landlord and assistants is not sufficient company and the distribution of the stock. 
to prevent their almost periodical recur- The elder Rogers stated that some of the gen- 
rence. tlemen were inclined to treat the proposition 

Inventive genius has done much, by the | of presentation of stock with contempt when 
introduction of stand pipes and fire escapes, | the amount was small, but when the dona- 
to lessen the danger in case of fire, and the | tions were made in blocks of $100,000 to 
introduction of the improved hotel fire alarm | $500,000, their interest increased, and the 
and room call of the Western Electric Com-| offer was generally accepted. This gentle- 
pany, shown herewith, provided reliable |man also testified that he understood from 
means for automatically arousing every sleep-| Casey Young that Mr. Garland (Attorney- 
ing guest in a burning hotel, no matter how | General) had agreed to have suit brought 
large the structure. | through Solicitor-General Goode. This 

The value of this system is not alone in its | contradicts the Attorney General, who in his 
capacity as a reliable fire alarm. With it| letter to the President stated there was to 
the clerk can instantly answer the call of an | his knowledge no arrangement made to have 
impatient guest; can call a guest at any | the suit brought. Casey Young, in his testi- 
hour, thus avoiding the necessity of sending | mony before the committee, also contradicts 
the porter to rouse a sleeping guest by pound- | Dr. Rogers. 











.... A Telegraphers’ Athletic Association 
has been organized in Buffalo 


.... The Brooklyn Electric Company, 
with a capital stock of $50,000, has been 
organized with Edward B. Bartlett and 
others incorporators. 


.... The Universal Electric Company has 
been formed in Chicago with a capital stock 
of $1,000,000. W. F. Stewart and others 
are the incorporators. 


***: The National*Electric Service Com- 
pany, Rye, N. Y., and Chicago, lll, has 
recently been organized with a capital stock 
of $1,000,000. William T. Pratt and others 
are incorporators. 

.--. The scarcity of gentlemen at a neigh- 
boring summer resort was so apparent that 
a Boston lady telegraphed to her husband: 
‘*George, bring down a lot of beaus for the 
hop this evening ” Thanks to the telegraph 
manipulator, George arrived with a ‘‘ pot of 
beans.” 

..+. There are 860 persons employed in 
the Paris main Telegraph office, namely 
510 males and 350 females. The number of 
messages transmitted daily varies from 36,- 
000 to 40,000. Besides the main, there are 
seventy-five public telegraph offices in Paris. 


..-- The notable activity in scientific in- 
vestigation is well illustrated by the host of 
new products which, during the past few 
years, have been added to price lists and 
catalogues. This is particularly the case in 
metallic lines and electric supplies. 


.... G. Adolphus Stimpson, of Carlton 
avenue, Brooklyn, is the scientific map 
draughtsman of the Western Union Tele- 
graph Company. His work is very accu- 
rate, delineating the location of every wire 
of the immense and intricate system of that 
great concern. 


.... The New Orleans Picayune is some 
what disturbed. It says: ‘‘Street car com- 
panies only own the surface of such streets 
as they choose to occupy. Below the sur- 
face, the gas and waterworks companies are 
sole proprietors. Above, the wire concerns 
—such as telegraph, telephone and electric 
companies—are supreme. Any other odd 
space that may happen to be about is used 
by the city for storing dirt.” 


.... Amortgage for $500,000 made by the 
Empire and Bay S‘ates Telegraph Company 
to the Farmers Loan and Trust Company, to 
secure a loan for that amount, was filed in 
Brooklyn last week. The company proposes 
to build, equip and operate lines from New 
York to Bridgeport, New Haven, New 
London, Stonington, Newport, Worcester, 
Newburg, Poughkeepsie, Hudson, Albany, 
New Jersey, Philadelphia, Baltimore and 
Washington. 


..-. It is stated that the Telegraphers’ 
Brotherhood intends going back in a body to 
the Knights of Labor. After the failure 
of the strike in 1883, there was great dis- 
satisfaction at the action of the Knights of 
Labor in regard to the strike, and as a re- 
sult the telegraphers gave up their district 
charter and started out asa separate organi- 
zation. Some of the best men, however, 
retained their relations with the knights, 
and have worked hard ever since to counter- 
act the hard feeling left by the strike. Asa 
result, the brotherhood has made up its mind 
to make application for another charter, 
which will without doubt be granted to it. 
One of the leading members said in regard to 
the movement: ‘The late action of the 
Western Union company in delaying a scrip 
dividend is regarded by the men as portend- 
ing a reduction in wages. As an isolated 
body we might have difficulty in resisting it, 
but with the backing of the Knights of 
Labor they will hesitate to bring on the con- 
flict which would undoubtedly result from 
an attempt to reduce wages.” 
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* * The citizens of Frederick, Md., want 
the electric light, but first desire to dispose 
of a two years’ gas contract. 

* * The Washington monument is said to 
have a movement at the top of two inches, 
one inch in each direction, east and west, 
between sunrise and sunset. 

* * An interesting field for scientific re- 
search has been opened by Prof. S. P. 
Langley by the discovery tbat the heat 
radiated from the soil is of an almost totally 
different quality from that which comes from 
the sun. 

** Composite photography has been ap- 
plied by Dr. Persifor Frazer, of Philadelphia, 
to the testing of signatures. Though his 
experiments cannot yet be said to ensure ab- 
solute certainty in discriminating true from 
forged writing itis considered that one great 
point, at least, has been gained, ‘‘in the fact 
that it removes the judgment * * * from 
the possible bias of personal expert opinion, 
and allows the testimony of the photograph 
to be weighed by judge and jury, like any 
oth r testimony,” 


* * The Roberts-Brevoort Electric Com- 
pany, Limited, has been incorporated with a 
capital of $100,000. Edwin Tweedy, of 
Danbury, Conn., president; Henry L Bre- 
voort, New York. treasurer; B. T. Vetter- 
lein, New York, secretary; J. Roberts, New 
York, electrician. This company owns all 
the patents on batteries, motors and electric- 
al apparatus taken out in the name of J. 
Roberts. The object of the company is to 
develop these patents. The office of the 
company is at No. 206 Broadway, New 
York City. 

* * Tt is estimated by insurance companies 
that in the United States last year dwelling- 
houses were burned at the rate of one every 
hour, with an average loss of $1,396. Barns 
and stables, fifty per week. Country stores, 
three per day, with a loss of $110,000 per 
week. Ten hotels burn weekly, with a loss 
per year of $4,000,000. Every other day a 
lumber yard goes up in smoke. each repre- 
senting $20,000. Forty-four cotton factories, 
the loss in each case being $28,000; forty- 
three woolen mills at $25 000 each and forty- 
two chemical works, at $27,000 each, were 
destroyed by fire last year. Forty-two boot 
and shoe factories were consumed, the loss 
being $17,000 each. Theaters were lapped 
up by the flames at the rate of five per 
month; average loss, $19,000. Only about 
half as many court-houses were destroyed, 
the cost of each being about $20,000. 


* * Mr. Landauer, Belgian Consulate, New 
Orleans, stated that since 1876 his king has 
instituted an annual prize of 25,000 francs, 
equivalent to $4,825 of American money. 
This yearly competition is purely national 
but the king has announced an international 
prize for 1889, to be awarded to the author 
of the best work upon ‘“‘electricity; the 
progress in its uses as a motor and for light- 
ing purposes, with all applications that can 
be made of it for such purposes, and the 
economical advantages which this use may 
offer.” Foreigners desirous of competing 
will have to send their works in manuscript 
or printed to the Minister of Agriculture, 
Industry and Public Works, Brussels, before 
January 1, 1889. A new edition of a printed 
work will be accepted if it contains many 
new points and much greater information 
than the preceding edition, and the date of 
publication be not earlier than 1888. The 
competing work may be written in English, 
French, Flemish, German, ItaJian or Spanish, 
and if in manuscript will be required to be 
published within a year after the granting of 
the prize. The jury of award is to be given 
by seven members appointed by the king, 
and to be composed of three Belgians and 
ofur foreigners of different nationalities, 


* * Mr.Charles F. Brush, of Cleveland, 
has received two patents on secondary bat- 
tery, application for which were filed June 
13, 1881. These two patents, consisting of 
thirteen and fourteen claims respectively, 
probably give Mr. Brush the full control of 
the storage battery in this country, at least 
as far as the authority vested in the Patent 
Office will be recognized. 


* * The following chunk of wisdom is 
from Mechanics of this city: ‘‘ Buyers very 
seldom mention in what paper they saw an 


tions in his first order for goods from any 
dealer that he ‘ saw his advertisement in such 
and such a paper.’ On the other hand, those 
who do not iutend to buy, and who write 
with pale or red ink, or with aniline pencil, 
on postal cards, asking for photographs, or 
for illustrated catalogues, almost invariably 
do mention the paper which is responsible 
for their writing.” 


* * An instrument. called by its maker 
the ‘‘slammophone” (probably from the 
Greek slammus, to bang the door, and phonos, 


“ 


the Clarke studio, Oakland. 
phone, which is something like an olian 
harp, is fastened against the door in such a 
way that a series of pendent hammers strike 
the strings when the doors are opened or 
closed. The coming or departing guest is 
therefore greeted by a chorus of sweet sounds 
of his own making, and, until informed, 
cannot for the life of him tell where the 
weird music comes from. 


—_ +> 


Electric Railways. 
By Rosert Luce, or Boston. 

Mr. Robert Luce, of the Boston Globe, is 
the author of a work on “ Electric Railways 
and the Electric Transmission of Power,” 
published by W. I. Harris & Co., Boston. 
The subjects are treated of interestingly and 
intelligently, and are all brought down to 
date, comprising electric transmission of 
power, history of electric railways, cost of 
electricity, telpherage, etc. In concluding, 
Mr. Luce says: 

‘* An important feature of electric railways 
will be the use of their power for many 
minor purposes. Not the least valuable is 
the lighting of the cars by electricity. There 
is no veed to dwell on the imperfections of 
the present system of lighting railway cars. 
In a few drawing-room and sleeping cars the 
electric light has been tried with success 
only moderate, because the batteries will not 
run many hours, and dynamos’stop when 
the train stops. Accumulators are necess- 
sarily bulky, and, though some progress in 
their use has been made abroad, little or 
nothing has been done with them here. In 
an electric railway the use of the power 
necessary for making the cars almost as light 
as day will hardly be noticed at the central 
stations. Electric head-lights are coming 
into use; their advantages will be gained at 
Jess cost on electric railways. The possi- 
bility of heating cars by electricity has been 
discussed, but nothing has yet been accom- 
plished toward making the cost anywhere 
nearly as cheap as coal. It is probable, how- 
ever, that there will be great advance in this 
direction. When we have electric heating 
apparatus, the danger from fire in case of ac- 
cident, already greatly reduced by the use of 
electric lights and fireless locomotives, will 
be at a minimum. Already the be- 
ginning has been made. The infant art is 
taking its first steps—short, weak, tottering, 
to be sure, yet full of promise of the growth 
tocome. Will the public stretch out a help- 
ing hand? Will the public nourish the child, 
not for what it is, but for what it may be in 
future years? The steam railway 
had a harder fight to make than the electric 
railway has so far had. By its own merit it 
triumphed at last. The child survived, and 
now as a man is doing a good share of the 
work of the world. 
in time to come to dothat work better. Shall 
we not give it a speedy chance to fulfill the 
Promise?” 





advertisement. We appeal to any advertiser, | 
who is also a buyer, to say if he ever men-| 


to make a noise !), is attached to the door of | 
The slammo- | 


Another child promises | 


| Telegraph Men in Washington, 

The House Post Office Committee has 
been sitting at Wasbington for several days 
hearing the testimony of several eminent 
telegraph men. The subject investigated 
was the alleged monopoly by the Western 
Union of the telegraph facilities of the 
Pacific railroads. President D. H. Bates, of 
the B. & O. Telegraph Company, was the first 
to testify, and very naturally appeared in 
opposition to the Western Union Company’s 
position, and in favor of opening the rail- 
road telegraph facilities to ail telegraph com- 
panies. He presented strong arguments in 
support of his views. 
| President Norvin Green, of the Western 
| Union, in his testimony, stated that when 
|the roads were built the charters contained 
provisions allowing the Overland Pacific, the 
|California State and the United States Tele- 
| graph Companies to recoustruct or remove 
their lines; and it was also stipulated that the 
| roads might contract with the telegraph com- 
panies and authorize them to establish lines 
| for public accommodation and the use of the 
roads in lieu of their own lines. The West- 
ern Union vow included the Overland Pacific, 
the California State and the United States 
Telegraph Companies. The United States 
Company, as absorbed by the Western Union, 
had included the United States Telegraph 
Company, the Independent Telegraph Com- 
pany, the United States Extension Telegraph 
Company, the Inland Telegraph Company 
and the Inland Extension Telegraph Com- 
pany. Therefore, the Western Union wires 
ran over the Pacific roads, not by the com- 
panies’ consent, but by its right under act of 
Congress. For a number of years the rail- 
road wires were used in competition with the 
Western Union Company, and the result was 
not an increase of business ora reduction of 
rates. The $1 Western Union rate to San 
Francisco was the lowest in the world forthe 
distance, except over the government lines 
between Paris and Algiers There was no 
doubt that the Pacific railroads were bound 
to take messages from all companies, nor 
was there any doubt that they were prepared 
to do it. Their superintendent, Mr. J. J. 
Dickey, had told him (Dr. Green) that not a 
single message had been offered by a compet- 
ing line; that the railroad companies were 
always ready to take any message offered, 
The company that figured largest in this in- 
vestigation, Dr. Green claimed, had not a 
wire within 400 miles of the Pacific roads. 


Mr. J. J. Dickey, of Omaha, superintend- 
ent of telegraph for the Union Pacific Rail- 
way and district superintendent of the West- 
ern Union, gave his testimony in substance 
as follows: 

The Western Union and Union Pacific 
held separate telegraphic property. The 
accounts for public telegrams at railroad sta- 
tions were kept bythe railroad company and 
reported every month and the proceeds of the 
business equally divided. In the larger cities 
the Western Union had its own offices separ- 
ate from the railroad offices, and the receipts 
went to the Western Union. In those cities 
the railway company maintained separate 
offices also, but little public business was 
offered. There was a clause in the contract 
that bound the Union Pacific to give the ex- 
clusive preference in its telegraphic business 
to the Westera Union as far as they could 
The Union Pacific regarded 
economical business 


legally do so. 
the agreement as an 
arrangement. 

Mr. Warner requested Dr. Green to state 
the nature of the relations between the West- 
ern Union and Central Pacific. He replied 
that the Western Union paid the Central 
| Pacific $100,000 per annum and took all the 
| receipts along the line of road. The railroad 
|company also had the free use of Western 
| Union lines on the line of the road. That 
| arrangement embraced the Southern Pacific 
| from San Francisco to El Paso. 
| Mr. Dickey concluded his testimony with 
the statement that the Union Pacific Com- 
pany was ready to take any business offered 
by the Baltimore and Ohio or any other tele- 





|graph company; but that none had been 
| offered. 
| As Mr. Peters had remarked upon the 





high tariff to Kansas points, Dr. Green 
promised that the rates would be reduced in 
that locality. Further, he said, he wished 
to explain the position of the Western Union 
in the matter of news reports. It was the 
only telegraph company that had absolutely 
refused to make up news reports. With 
respect to the President’s message, he said it 
had handled the message for years without 
profit. It was supplied to anybody at ten 
cents per hundred words, and to newspapers 
taking their reports from the Western Union 
at five cents per hundred. The Western 
Union could supply it cheaper than any 
other company. It had supplied the Kansas 
associated newspapers with the last message 
(20,000 words) without one cent in compen- 


sation. 
———_ +e 


On Telemicrophonic Apparatus. 
By M. E. Mercapier. 


I give the name telemicrophonic to mixed 
apparatus which produce simultaneously 
the effects of microphones and telephones 
and which are reversible, like the latter 
Their construction, as regards transmission, 
rests on the following facts: 

1. We may act upon a telephone or a mi- 
crophone by the intervention of any thin, 
rigid plate whatever and of a stratum of air, 
limited or not. 

2. We may, without causing a magnetic 
diaphragm to lose its telephonic properties, 
Joad it with weight up to a certain limit, 
which may even exceed the weight of the dia- 
phragm. These two properties were indi- 
cated in t':e theory of the telephone which I 
gave in the Comptes Rendus (vol. CL., pp. 
744 and 1.001). 

3. The effects of a microphone placed in 
the primary circuit of an induction coil, and 
of a telephone placed in the secondary cir 
cuit, are superimposed when we act simul- 
taneously upon both apparatus, either super- 
imposing themselves or placing them in jux- 
tuposition, or combining them intimately, 
the microphone being fixed to the membane 
of the telephone. 

As regards reception we may base it upon 
the following principle, which I have indi- 
cated as regards radiophonic effects (Comptes 
Rendus, vol, Cl., p. 944), a principle already 
applied, but incompletely. 

4, When the membrane of any telephone 
whatever separates two air chambers, the 
one without and the other within the instru- 
ment, we may receive distinctly and strongly 
the movements of the membrane transmitted 
to the air by the aid of one or more acoustic 
tubes adapted laterally to these chambers, 
provided we give them suitable dimensions. 

In accordance with these data, I have had 
constructed two types of telemicrophones, 
which give good results, the one in which 
the telephonic and microphonic organs are 
superimposed, and the other in which they 
are combined. 

We easily obtain an apparatus of this latter 
type by the aid of a D’Arsonval telephone, 
to the membrane of which are firmly fixed 
the carbons surrounded by a thin iron cylin- 
der of a microphone of the system of D’Ar- 
sonval and P. Bert. These carbons are in 
the interior of the apparatus, a small auxili- 
ary magnet regulating their pressure upon 
their support. 

The membrane is surmounted by a lid 
forming an air-chamber of at most 0 01 
metre in height, perforated with a central 
aperture, covered with any thin, rigid plate 
glass, mica, wood, ete , against which we 
speak, and by two lateral apertures to which 
caoutchouc tubes may be adjusted. 

The electric communications are the same 
as in an ordinury microphone; the carbons 
are connected to the primary circuit of an in- 
duction circuit, comprising the battery; the 
extremities of the coil of the telephone are 
connected to the outer circuit, comprising 
the secondary wire of the bobbin. 

As regards transmission, when we speak 
into the apparatus, the iron membrane 
vibrates and produces simultaneously the 
following two main effects: 1, a micro- 
phonic effect in the primary circuit of the 
bobbin, consequently movements of the 
carbons fixed to the membrane, whence re- 








March 27, 1886] 


HLECTRICAL REVIHW. 








sult ordinary induced currents in the outer 
circuit; 2, a telephonic effect in consequence 
of the movements of the membrane in the 
field of the magnet, whence result in the same 
outer circuit other induced currents which 
are superimposed on the former. 

Although the weight of the carbons is 
greater than that of the diaphragm and is 
regularly distributed over its surfaee, the 
apparatus acts very well asa telephone, if 
we suppress the microphonic effect, e. g., by 
opening the circuit of the battery; if, 
therefore, this suppression is produced acci- 
dentally, the transmission may continue 
without difficulty. 

As for the. reception, the apparatus is re- 
versible, since it contains all the elements of 
a telephone. To use it as a recipient it is 
sufficient to raise it tothe ear. If we wish 
to leave it on a fixed support we make use of 
acoustic tubes adapted either to the lid or to 
the chamber formed in the interior of the in- 
strument. Care must be taken, as men- 
tioned above, to have suitable dimensions so 
as to avoid the effects of resonance, which 
give x sort of blur to articulate speech. 

In determining these dimensions we may, 
without notably reducing the effects, adapt 
several acoustic tubes of small diame er 
(about 0.01 meter in diameter) to each of the 
air chambers of the apparatus. Thisenables 
several persons to receive at once the sounds 
or the words transmitted. We obtain thus a 
telemicrophone with multiple hearing tubes. 

It will be seen, however, that this arrange- 
ment is applicable to ordinary telephones. 1 
have thus, in fact, constructed telephones 
with 2, 4 and even 8 lateral hearing tubes, 
giving results capable of interesting applica- 
tions 

The chief advantages of telemicrophones 
over orminary microphones are the possibility 
ofadouble mode of transmission with the same 
apparatus, the reversibility of the transmitter 
which much simplifies reception; the reduc- 
tion of the number of organs of microphonic 
stations and consequently the decrease of the 
total resistance of the apparatus on one and 
the same line. This reduction permits us to 
simplify the construction of the apparatus 
and to diminish considerably their volume 


ete 


An Electric Engine for Cars, 


A new electric tram engine was shown 
recently at the station of the North Metro- 
politan Tramway Company, Stratford. This 
is a center at which fair trials have always 
been readily accorded to any new motor, and 
is understood that in the event of the new 
inventors and the tramway company agree- 
ing upon terms a practical experiment of no 
small importance will be made in electric 
tramway working upon the new line to 
Ilford. The electrical engineers in this case 
are the Electric Locomotive and Power 
Company (Limited), who claim to have 
solved the problem of economical working 
py combining the electrical power with the 
mechanical aid of the lever principal. The 
electromotor is connected by pinions hori- 
zontally with a large stationary rack and 
vertically with the wheels. When the elec- 
trical engine is started the pinion of the 
horizontal armature gears into the stationary 
rack, and so causes the motor itself to re- 
volve. The motor then becomes, by the ac- 
tion of its fixed vertical shaft, the driving 
axle, and communicates its motion to the 
wheels of the car. By means of clutches a 
backward or forward motion can be secured 
without reversing the direction in which the 
electro-motor is revolving. The electricity 
is supplied from 50 cells, say, a total of 250 
amperes. It is claimed that the average dis- | 
charge is from 40 to 45 amperes per hour, 
and that an engine consuming only two tons 
of coal per week will charge batteries suffi- 
cient to do the work of four cars requiring 
at present 44 horses per week. The engine 
appears to be controlled with perfect ease, 
and though at present it is fitted up separ- 
ately from the car itself, so as to take the 
place of horses and utilize existing cars, the 
company claim that it can in future easily be 
constructed as a part of the passenger car.— 


The Electric Light in Buffalo, N.Y. | —— Philadelphia has 285 public electric 
| lights—a pretty fair showing for the Quaker 


The Brush Electric Light Company, of ; 
city. 


Buffalo, have recently completed large ex- | 
tensions to their capacity, which was quite} —— The Dayton, Ohio, city council has 
large before. This company is supplying | contracted with the electric light company to 
538 public lights at the present time, and | light all the bridges of the city at the annual 
receive from the city 55 cents per light per | cost of $792.05. 

night, every night in the year. In a recent} Natchez, Miss., 1s negotiating for an 
schedule circular issued by the company, we | electric light plant to light the city. This 
take the following, as the price therein con-| form of illuminant is receiving much atten- 
tained will be of interest to all who are | tion throughout the South. 


engaged in electric lighting: ' 1 — = 
“We will furnish from April 1, 1886, | Fhe ARaghony Osunty Misstelc Light 


mercantile lights, to burn seven hours from | ae 4 Bene yhend hn eee 
ne aeons apa lage yen | gheny City and one in Pittsburgh, to furnish 
year. A discount of $1.00 per lamp will be Hight by the Secandencens qystem. 

made, if bills are paid on or before the 10th 
of succeeding month. | 





| —— Warren P. Freeman and N. Van 
Beil, of the Warren P. Freeman Electric 
“This being a reduction in price of over | Light Company, are making arrangements 
20 per cent., it is anticipated that a large | or “nd resets ranged pu . mel 
number of contracts will be made. It will | loge Springs. They have obtained pee? 
be our aim to produce the best light in the | Stor of the village to ast their poles and 
country. string their wires, and we are informed that 
“All wiring, lamps, globes, carbons, operations in that direction will soon be 
etc., will be furnished by us and remain our begun. The above named gentlemen have 
been engaged looking for a convenient and 


property. There will be no charges addi- ‘cable 1 mney tap cine 
tional to price named, for maintaining practicable location for their plant. 
lamps. —— At the annual meeting of the Erie 


County Electric Light Company, held in Erie, 
Pa., the stockholders elected the following 
Board of Directors: J. F. Downing, M. 
Griswold, George V. Maus, John C. Selden, 
C. C. Shirk, F. F. Cleveland, W E. Hayes. 


‘*Prices for lights furnished on contracts 
less than one year will be based on following 
schedule: 


11 months, $11.50 per lamp per month. 


es " ak 7 2 : a Ata subsequent meeting of the directors, the 
E - oh Bo seam oat i following officers were elected for the en- 
, g song a a ae suing year: George V. Maus, president; J. F, 
‘ a oe ek eee Downing, vice-president; John C. Selden, 
5 « 13.80 a oa ae treasurer; C. C. Shirk, secretary. C. A. 
4 « 14.00 aa ; a Lewis was reinstated as superintendent and 
g « 15.00 “« « . di electrician. 

Q  « 16.00 “ «« § “ ——The student of electricity, although he 
1 “s 20.00 “ « « «4 may meet with many new terms, will not it 


is hoped meet the fate of that scientific tem- 
: : ‘| perance student, who it is said, was making 
made on bills paid on or before the 10th of |a thorongh study of organic alcohols. He 
following month.” | bravely waded through the primary, second- 
| ary, etc,, and when on the pheny!] derivatives 
A Few Words from Mr. Dougherty, Oe ee 
Pike County, Mo. Nit rotrimethylparaphenylene jamine-nitro- 
, samine. It was on the Diethylmethy!parai- 
Editors Electrical Review : sonormaldie. as the story goes, he 
I noticed an article in your journal of | expired. 
February 27th, wherein I suppose you have | — The Standard Underground Cable 
been mislead by some designing person or | Company has sold its holdings to George 
persons interested in electric lighting. Your! Westinghouse, of Pittsburgh. The patents 
article makes me appear as an agent for the were secured by R. 8. Waring in 1882, anda 
State of Louisiana and not the town of) year later the company was organized with a 
Louisiana, situated in the County of Pike, | capital stock of $3,000,000. A large manu- 
State of Missouri. In this town, my home | facturing plant was erected in Pittsburgh, 
for twenty or thirty years, I have obtained |and the cables were soon afterward  in- 
an ordinance, No. 1,044, for the installation | troduced into the principal cities of the 
of an Edison plant as a commercial enter-| Union. Three-fourths of the capital stock 
prise and nothing more, and for your scien-| was accredited to Mr. Waring. The great 
tific journal, of such a good name, to notice | expense undergone in the introduction of the 
such a thing must certainly have been done |system has prevented the declaration of 
under misapprehension. a dividend; but the stock has been rated 
As far as I am concerned it makes no| well. Enough of Mr. Waring's stock has 
difference, but forthe sake and information of | been purchased by Mr. Westinghouse to give 
your many readers I hope you will as freely |the latter a controlling interest. Mr. 
publish this as you did your article wherein | Westinghouse becomes president. The new 
my name was used ‘‘muchly;” and please, | manager is C. H. Jackson, also of the Union 
furthermore, say that the said Dougherty in- | Switch and Signal Company. 
tends lighting Louisiana with electric light 
as per contract or ordinance No. 1,044. 
Yours fraternally, 
W. J. DoueHerrty. 
Lourstana, Mo., Mar. 17, 1886. 





“A discount of $1.00 per lamp will be 


e——-~>™ 


— The Easton Gas Company is now 
willing to grant, the city very favorable terms 
for lighting, the interest the citizens are 
taking in the electric light causing this 
change of heart. The Easton Hepress says: 
‘‘ Why did not the Gas Company make the 
same proposition long ago, and not wait 
until they found that at last there was danger 
of losing the rich bonanza they had enjoyed 
for years at the expense of taxpayers? For 
years they have been masters of the situa- 
tion, made but few if any concessions to thé 
borough, charged their own prices, and, like 
the old Lehigh Water Company before they 
were frightened into common decency and 
forced to assume a respectful attitude, asked 
‘what are you going to do about it?’ Now 
when they find that the people are really in 
earnest in their determination to secure good 
light at a reasonable price, this company is 
willing to make concessions—but unless we 
are very much mistaken the people will 
quit the old concern, which has not treated 


—— $e 


—— A rat,while attempting to escape from 
human enemies in the electric light station 
in Reading, Pa., a few weeks ago, jumped 
directly to the floor on to one of the brushes 
and was thrown back to the ground. He lay 
motionless, apparently and certainly dead, 
but without even a hair turned. One of the 
employes was sent with a shovel to gather it 
up, but as secon as the shovel touched it, the 
rat fell to dust, with a little cloud of par- 
ticles. rising from the place where its body 
had seemingly lain. There was no vestige of 
har, flesh or bones remaining. It isnot gen- 
erally known, probably, that Prof. Wood, of 
the Fuller-Wood (American Electric) com- 
pany, cremated a rat by electricity some four 





London News. 





them fairly, and make the effort to do better.” 


years ago. 
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— Electric lights will soon be displayed 


the Delaware and Hudson depot at 
Albany. 


cH {! 


in 


“‘Erdite” is the name of a new 
material, a metaloid now used in the manu- 
facture of incandescent lamp filaments. 


—— Fairfield is soon to be illuminated 
with the electric light. Enterprising citi- 
zens have organized a company and propose 
introducing the incandescent system. 


— The Brady Mast Arm has been 
adopted by Mr. Weeks, of the Kansas City 
Electric Light Company. Mr. H. M. Lin- 
nell, of Hartford, controls this mast arm. 


—— The Brush Electric Light Company, 
of Buffalo, has increased its capital stock 
from $600,000 to $700,000. This isa very 
successful and well-managed company. 

—— Articles incorporating the Platis- 
mouth (Neb.) Gas and Electric Light Com- 
pany have been filed. The capital stock is 
placed at $18,000, $8,000 of which is pre- 
ferred. The incorporators are Elijah Hovey, 

— The Ottumwa Iron Works of Ot- 
tumwa, Ia., having perfected their new au- 
tomatic screw machine, the invention of their 
Mr. Johnston, have added a new line to their 
manufactures, that of making special turn- 
ings and shapes in brass, and will estimate 
on any small articles needed. 


—— Messrs. Westinghouse, Church, Kerr 
& Co., of this city, have issued a new and 
unique catalogue, descriptive and illustra- 
tive of the Westinghouse Electric Company. 
As a work of art this catalogue is a novelty 
in the electrical field of literature. The work 
already done by this company must be very 
gratifying to a company so recently organized 
for electric business. 

—— At the last meeting of the Erie City 
Council, the bond of the Erie County Electric 
Light Company to hight streets was approved. 
The light company has forty-five 1,200 
candle-power electric lights (Brush system) 
up for city use, and are giving good light 
satisfactory to the city. There are several 
more lights to be put up. About fifty more 
street lights will go up this year. 


— The Electric Light Company, of 
Amsterdam, N. Y., has been organized by 
H. S. Ward, J. A. Radcliffe, Edward 
McDonnell, J. K. Warnick, James H. Hurst 
and others. The Common Council granted 
the privilege to set poles and string wires 
tnrough the streets. The incandescent sys- 
tem will be used, and a plant at a cost of 
$50,000 will be put in immediately. The 
company is for the purpose of lighting 
streets, factories and private houses. 


- A novel and beautiful souvenir is in 
preparation for the 200th performance of 
‘*Evangeline,” at the Fourteenth Street 
Theatre, Friday evening, March 26. It con- 
sists of eight photogravure prints (the orig- 
inals of which were photographed by aid of 
the Brush electric light) of all the members 
of the Evangeline company in costume, 
and the different scenes in which they ap- 
pear, all handsomely bound together with 
ribbons, etc., with a very attractive cover. 





—— Lightning appearsin three forms ; 
sheet, zig-zag and globular. The two former 
are very common and known toaill. The 
latter is rarely seen, and its existence has 
been doubted by persons who have never 
seen it. But the evidence of its occasional 
appearance is too strong to be cast aside. 
An instance was cited in which a ball of 
lightning had been followed for two miles. 
It moves slowly and has never been known 
to harm any person. An incident was nar- 
rated in which a pig was killed by a fireball. 
The ball was seen, rolling slowly over the 
surface of the ground, and a pig going up to 
it rooted it over with his nose, and, ‘it was 
bad for the pig.” 
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INDEX OF INVENTIONS FOR WHICH LETTERS 

- PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING MARCH 
16, 1886. 





337,82: Clamp for holding dynamo - electric 
brushes while being filed; Mayberrie 8. Eldon, 
Williamsport, Pa. 

337,873 Electric gun; Samuel Russell, Brooklyn, 
assignor to the American Electric Arms and ammu- 
nition Co., New York, N. Y. 

337,885 Commutator brush; Levi W. Stockwell, 
Cleveland, Ohio, assignor to the Cleveland Electric 
Motor Company, same place. 

337,896 Dynamo-electric machine; Charles J. 
Van Depoele, Chicago, Ill, assignor of one half to 
to Richard I. Mather, Windsor, Conn. 

337,897 Electro-magnetie reciprocating engine ; 
Chas. J. Van Depoele, Chicago, Ill. 

337,899 Carbon for incandescent lamps; Charles 
J. Van Depoele, Chicago, IIL. 

337,923 Incandescent electric lighting apparatus ; 
Ilarold P. Brown, Chicago, Ill. 

337,931 Electric magnetic motor; Wm. H. Dar- 
ling, New York. N. Y., assignor of one-half to Gard- 
ner P. Harrington, same place. 

3e 2 Telephone mouthpiece ; 
Detroit, Mich. 

338,009 Electrical vote-recording and indicating 
apparatus; Charles O. Yale, Rome, N. Y.,and Geo. 
I. W. Holman and William J. Barnette, U.S. Navy; 
said Holman assignor to said Barnette. 





James Miller, 


338,022 Electric railway; Edward M. Bentley, 
Brooklyn, N. Y. 

338,023 Eiectric motor; Edward M. Bentley, Brook 
lyn, N. Y. 

338,080 Electric railway; Walter H. Knight, New 
York, N. Y. 

338,081 Electric railway; Walter H. Knight, New 
York, N. Y. 

338,082 Electric railroad; Walter H. Knight, New 
York, N. Y. 

338,083 Electric railway; Walter H. Knight, New 
York, N. Y. 

338,084 Safety catch for elcctrical translating de- 


vices; Walter H. Knight, New York, N. Y. 
388,085 Electric motor; Walter H. Knight, New 
N. Y. 





0 Electrical thermostat; Mahlon Loomis, 
erra Alta, W. Va. 

338,115 Metallic pole for use as a telegraph pole ; 
Samuel H. Terry, Brooklyn, N. Y 

338,120 Volt-ampere meter; Leonard Waldo, 
New Haven, Conn., assignor to L. G. Tillotson & Co., 
New York, N. Y. 

338,122 Electric arc lamp; Richard Walther and 
Hugo Walther, Werdan, Saxony, Germany. 

338,150 Electric cash and parcel car; George F. 
Green, Kalamazoo, Mich., assignor to himself, Oli- 
ver S. Kelley, and Sol J, Houck, Springfield, Ohio. 

338,169 Dynamo-electric machine; Geo. Forbes, 
London, County of Middlesex, England. 

338,174 Electric railway; Walter H. 
Cleveland, Ohio. 

338,175 Electric railway; Walter H. Knight, 
Cleveland, Ohio. 

338,178 Galvanometer; O. Emil Lundstedt, Brook- 
lyn, N. Y. 

733 3,194 Galvanic battery; James Serson, Boston, 
-» assignor of one-half to Wm. Walsh, same 





Knight, 






place. 
’ 338,197 Oiler and wiper for commutators; Jacob 
Snowberger, Akron, Ohio, assignor of three-fourths 
to Orlando Case, U. Grant Kirn, and Louis A. Smith, 
all of same place. 

338,208 Automatic cut-out for electric lamps; 
Elihu Thomson, and Edwin W. Rice, Jr., Lynn, 
Mass., assignors to the Thomson-Houston Electric 


Company, of Connecticut. 
for Catalogues & 


WHEN WRITING rveringArticts 


advertised in our columns please 
mention that you saw the adver- 


“i the FSLIOTAIGAL RUT. 


in the 
PROPOSALS 


FOR THE 
PUBLIC LIGHTING OF THE CITY OF DETROIT. 


Sealed Proposals will be received at 
this office until Wednesday, March 24, 
1886, at 12 o’clock noon, for lighting 
the city of Detroit for one year, from 
July 1, 1886, to June 30, 1887 (both in- 
clusive), with Electricity, Incandescent 
or Are system, tower or pole lights, Gas, 
Naphtha or any other known and ap- 
plied method of lighting. Specifica- 
lions are on file in the office of the City 
Controller and will be furnished to 
anyone applying for them. 

A, CHESEBROUGH, 
Controller. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
ALSO 
Chicago Local Stocks and Bonds, 


s. Ga. InwNncCE§E,,, 
144 La, Salle Street, Chicago. 














CENERAL OFFICES 


AND FACTORY, 
; Detroit, Mich. 


MANUFACTURERS OF 


INCLUDING 


DETROIT ELECTRICAL WORKS, 


ELECTRIC SUPPLIES, 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, 
House Annunciators, Fire Alarm Boxes, Pins an 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


Brackets, 


EASTERN ACENCY, 


33 Astor House Building, 


New York. 





FRANKLIN S. CARTER. 


Bells, Batteries, Wire, etc. 


Cuas. M. WILKINS. 


| 
ESTABLISHED 1867. | 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC.| | 
Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric | Spiral Incandescent Lamp of Al Caudle Power; 
Illustrated catalogues and price lists sent free. } 


No. 114 SOUTH SECOND STREET, 


E. WARD WILKINS. 


PHILADELPHIA, PA. 














BARRETT’S CHLORIDE OF SILVER | 
TESTING BATTERY, | 


the most constant, compact and economical Test Bat- | 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. | 

In Polished Mahogany Case with Current Reverser. 














50 cell Battery, 7x7x12'4 inches . $60 00 
32 cell Battery, 6x7s10'3 inches . - 4000) 
24 cell Battery, 6 inches so 33 00 
Tn Plain Case Without Current Reverser. 
16 cell Battery, 514x644x5 inches 20 00 
12 cell Battery, 546x53¢x5 inches 15 00 
9 cell Battery, 43gx54¢x5 inches 12 00 
6 cell Battery, 43¢x4\x5 inches 10 00 


SOLE AGENTS, 


E.S.GREELEY & CO., 


SUCCESSORS TO 
L. C. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, Telephone and Electrical Supplies 
of Every. Description. 


5fand 7 DEY STREET, - - NEW YORK. 


ELECTRIC LIGHT 


FOR THE 


‘MAGIC LANTERN! 





AN EDISON 


With adjustable stand for lantern, portable battery 
and two extra lamps for $40. Easily managed. 
Gives as good effects as ordinary calcium light. 
Edison Lamps, Batteries, Instruments, 
Motors and Supplies. 
Send five centstamp for postage on catalogue. 


‘THE STOUT-MEADOWCROFT CO. 


Authorized Agents for Edison Lamp Co., 


21 Ann Street, New York. 


LONZ> 





© 





r™’ 


HARLES A. CHEEVER, President, WILLARD L. CANDEE, Treasurer 
THE OKONITE COMPANY. 
MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 


Wo. 13 PARK ROW, NEW YORE. 








BARK 


BATTERY 


} I ECLANCHE 


Ditections for Setting up the “ Gonda"® (formerly Prism) Celle 
(Pacewed Mor. 16, WH Jan! 15) w+! 





CLANCHE BATTERY 
No, 149 West 166% Stor Hi 
ar Witt 


GONDA (FORMERLY PRISM) CELL, COMPLITE. 





oe / ) 
The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE. 


The Only Genuine Leclanché Batteries 


Are those which bear this 


LABEL and the Trade-Mark, GONDA. 
DO NOT BE IMPOSED UPON BY IMITATIONS, 


If dealers have not the Genuine Battery, 


send direct to us for Price-List. 


THE LECLANCHE BATTERY 


149 West Eighteenth Street, New York. 





e 





C0. 





= namaste = 
GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label. 


























Gtandard . 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 





i" ESTIMATES FURNISHED, 








MANUFACTURERS OF 


IN STOCK :—FULL LINE 





lectrical +. 


W7 orks, 

















IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 


SEND FOR CATALOGUES AND PRICES, a3 
Cincinnati, Ohio, U. 8. A, 
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New ENGLAND GLASS Works, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 
/ ig 4: EN 


t 









5, 


19 In.—Roughed all over 10 In.—Opal. 9 In.—¥ Horizontal Roughed, 


WE MAKE A SPECIALTY 
OF 






“== FLECTRIC GLOBES, 


OF ALL SHAPES, IN 


————— 


Clear, Roughed, or Opal! Glass. 





Cur Facilities Enable us to Offer Special Inducements in 


‘S , QUALITY AND PRICE. So — i, a 
ee 2 ae. 











W-. LIBRE xe SON The MATHER ELECTRIC CO 
SENS BOB PRICES | commune svstims oF 


Pr AST, a, ELECTRIC LIGHTING 


ON ELECTRICAL SUBJECTS 
408, 410, 412 and 414 N. J. R.R,. Ave., NEWARK, N. J. will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased, 23 Park Row, New York. P. 0. Box, 3,329 
2 2! - P.O. 29. 


AMERICAN ELECTRIC MFG. Co. 


(ON. AND AFTER THURSDAY, APRIL 1ST, 1886, EXECUTIVE OFFICES WILL BE IN 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 


BOARD OF OFFICERS. 











EDWARDS H. COFF, - - - - - - - - President and Ceneral_ Manager. 
LEWIS MAY, - - oo a - - _ = - - - - - — Treasurer. 
WILLIAM H. BAKER, - - « - « - - - - - - - Secretary. 
H. W. BURCETT, » . . ° . ° ° » ° . ° - General Agent. 
TRUSTEES. 
HON. H. S. HYDE, . : : : . ? ‘ z ; ‘ ss : . ‘ President Agawam National Bank, Springfield, Mass. 
HON. L. M. BATES, : : : : : : : : < P Formerly of Messrs, Bates, Reed & Cooley, New York, 
LEWIS MAY, s : F ; : . , : ‘ 4 r = Banker and Director Mutual Life Insurance Co., New York, 
A B. CHANDLER, . ; , : ; ‘ - ‘ =. Of the Mackay-Beunett Ocean Cable Co,, New York, 
ROWLAND N. HAZARD, - . Of Messrs. Caswell, Hazard & Co., and President American Loan and Trust Co , New York. 
H. P. FROST, és : : 2 . - General Manager Southern New England Telephone Co., New Haven, Connecticut, 
HENRY F, GILUING, - . - - - . - General Manager American Exchange in Europe, New York and London, England, 
HON, JOHN J. KIERNAN, . . - - . . . - - - - - - Kiernan’s Financial News Bureau, New York, 
COL. SILAS GURNEY, - - - - - - - - - . - - Proprietor Tremont House, Boston, Massachusetts, 
CHAS. B. WHITING, - - - - - - - ; - Of Messrs. Chas, B. Whiting & Co., Bankers, Worcester, Massachusetts, 


New York Agent Holmes, Booth & Haydens Co., New York, 
: : - - President of the Company, New York, 
General Agent of the Company, New York, 


HENRY C. ADAMS, _ - ; : ; , P ; . ; : 
EDWARDS H. GOFF, - ; ; F ; : : : 
H. W. BURGETT, . : . : ‘ : ; ; ; ‘ ; ; : : ; 


EXECUTIVE COMMITTEE. 
L. M. BATES, LEWIS MAY, A. B. CHANDLER, EDWARDS H. GOFF, H. W.BURGETT. 











REGISTRARS AND TRUSTEES. 


AMERICAN LOAN AND TRUST CO., 113 Broadway, New York. 











This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the well-known 
‘AMERICAN SYSTEM” OF EBLTECTRIC ARO wIGCHoTin G. (Wooda’s Patents.) 


SPECIAL ADVANTACES OF THIS SYSTEM. Completeness, durability, steadiness, quality of light and economy of power. The Wood dynamo electric generator occupies less space, is lighter, 
requires less motive power, and costs less than others capable of producing an equal number of lights. There is less firing or ashing of the commutator, and consequently less loss of energy and wearing of 
the parts from this cause than is the case with other machines. It requires no oiling or other attention than to be kept clean, and its extreme simplicity enables it to be operated with the minimum of skill 
and attention. The current regulator and signalling apparatus, by which the machine is made to generate the exact current required of any number of lights from one to its full capacity—as they are turned 
off and on without change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in operation, the carbon-regulating mechanism heing absolute in its cuntrol, durable, and unaffected 
by changes of temperature or weather. They are of ornamental design, and the steadiness and purity of light produced are unequaled at the same expenditure of power. 

ESTIMATES FURNISHED for Central Lighting stations, or isolated plants, for either the American Arc Lighting System or Edison Incandescent System, or for both combined. 

SPECIAL ATTENTION given to installing isolated plants in Mills, Factories, Shops, Railroad Buildings, etc. 

CONSTRUCTION WORK. Proper construction and installation of central stations and isolated plants is of great importance to insure safety and economy. The American Company has done more 
of his work than any other company in the United States, and its work is known to be superior to that of other companies. Illustrated Pamphlet and Descriptive Circularfree. Address, 


American Electric Mfg. Co., Western Union Telegraph Building, cor. 23d St. and 5th Ave. New York. 
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BRADY ELECTRIC LIGHT MAST ARM. 


H. M. LINNELL, Selling Agent, Hartford, Connecticat. T. H. BRADY, Patentee and Sole Manufacturer, New Britain, Connecticut. 


ave used. 
with this 
several 


the Cit 


remain, 








poles. 








THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J.B. Powe, General Manager. 





we will 
of our workmen 
invented mast arms that we could 
undoubtedly manufacture at a@ 
trifle less than we can purchase 
ours, but asan evidence of our 
elief that yours is the cheapest 
and best for us in the long run, 
we have sent you the order for 
fifty of your Mast Arms for the 
plant which we have erected for 
of Richmond, Va. 
Wishing you every success we 
Yours very truly, 


care of, and are quite an ornament. 


T. H. Brapy, Es@., 


Dear Sir--1 am much pleased with your Mast Arms for are lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. 








Tuomas H. Brapy, Esq., New Britain, Connecticut. 


and 


connection 
say that 
have 


In 


HARTFORD, Connecticut, December 29, 1885. 


Dear Sir.—We take pleasure in giving you our experience with the Electric Light Mast Arm manufactured by you. We 
have had experience with mast arms manufactured by others and can unhesitatingly pronounce yours the best, both as 
regards ease in workmg 

ermanent durability, of any we 





SCHUYLER ELECTRIC LIGHT CO., 


By Cuas. E. Dustin, Vice-President. 


HARTFORD, CoNNEcTICUT, November 30, 1885. 
T. H. Brapy, Esq., New Britain, Connecticut, 
| Dear Sir.—! have used several of your Mast Arms and find that they work to 


perfection and also that they are agreat. ba ay over the swinging lamp, 
or, in other words, a lamp suspended in t 


Yours truly, 


HARTFORD ELECTRIC LIGHT CO, 
F, A, FrREncu, Superintendent. 


New York, January 5, 1886. 


New Britain, Connecticut, 


Yours truly, 


BROOKLYN, NEW YorK, Decem ter 16, 1885. 
Mr. Tuos. H. Brapy, 


Dear Sir.— Some few months ago we substituted your Mast Arms 
swinging lamps (i.e, lamps suspended in the middle of the roadway), and find 


F them a vast improvement. 














was pulling lamp out to its position. 
Arms, and are very much pleased with same. 
Should be pleased to have you send anyone to inspect same. 


We were troubled with the old style by carbons slipping by when the trimmer 
We find no such trouble with your Mast 


Respectfully, 


MUNICIPAL ELECTRIC LIGHT CoO., 


CHAS 


ne middle of the street between two 
They are much less liable to get out of order, they are quite easy to take 
1 can fully commend them to anyone. 





or some 


COOPER, = = 





) Eugene F. Phillips, |W. H. Sawyer, 
President, Sec. & Electrician. 


American Eleetrical Works 





MANUFACTURERS OF 


Patent Finished Insulated 


ELECTRIC WIRES, 


Telephone and Electric Cordage, 
ELECTRIC LIGHT WIRE, MAGNET WIRE, 


Patent Rubber-Covered Wire, Office and Annun- 
ciator Wire, Lead-Encased Wire, Anti-Induction, 
Aerial and Underground Cables, etc., etc. 


FACTORY—PROVIDENCE, RB. I. 
New York Office—15 Cortlandt Street. 
GEO. L. BEETLE, Ag 


ent. 





a ge ae ae 


Dak Pins and Brackets 


OF OUR OWN MANUFACTURE, 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wites and Electric Sundies 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT MICH. 


MODEL and g_ Sed forCirculas, 


PXPERIMENTA C.E.Jones& Bro, 


4 A CINCINNATI, 0. 
WORK sritisiv. ; 


(Mention this Paper) 














TABLE OF ei 
CASTINGS CONDUCTIVITY AND ABSORPTION 


FOR 


SMALL DYNAMO, 


For experimental purposes, also 
Materials of allhkinds 


GOODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. 





DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


Electrical Instruments of all kinds. 
Manufactured and for sale by 
A. K. KEATON, 


63 and 65 HENRY STREET, 


Brooklyn, New York. 








Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 





©ntent applied for.) Send for Catalogue. 








Invaluable to all Electricians and persons engaged in Electric 
Lighting. Theonly table published. Sent on receipt of 25 cts. 
Cc. E. JONES & BRO., CINCINNATI, O. 


ELECTRICAL NOVELTIES INTRODUCED! 


Parties desiring to introduce new electrical ap- 
pliances in Providence and vicinity should address: 


PROVIDENCE ELECTRICAL SUPPLY C0., 


Manufacturers and Dealers in 
ALL KINDS OF ELECTRICAL SUPPLIES, 
59 South Main St., PROVIDENCE, R. I. 


ELECTRIC BELLS A SPECIALTY. 


The Connecticut District 


TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS, 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections, from Pure Spelter 
and well amalgamated. 


GRAVITY BATTERY ZING AND COPPERS, 


Medical Battery Zincs 
and Rolled Zinc Plates, 











Burglar-Alarm § Spring Batteries 
and Supplies. 


WOOD & BRONZE PUSH-BUTTONS 
Extra Fine Quality. 


Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 





SEND FOR CATALOGUE AND PRICES. 
THE 


SECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 








ONLY TWELVE ASSESSMENTS 
Have been levied since the Society began business, 
averaging three a year, and making the cost for 
assessments to a man of 35 years, but $3.93 a year 

or each_$1,000 of insurance. 
Send for Circulars. Agents Wanted. 


Remunerative employment offered energetic 
and reliable men in all sections of the United States 











The Volta Pavia Battery and Solutions 


ARE NOW READY FOR 


ELECTRIC LIGHTING and OTHER PURPOSES. 


Ten Cells will Maintain Two Eight- 
Candle Power Incandescent 
Lamps for 


250 to 300 HOURS 


On one Volta Pavia Solution, 


A The Chemical Electric Light and Power Co. 


Have taken quarters at 


109 COURT STREET, 


over Mr. A. L. Russell, (successor to Chas. Williams, 
Jr., and Western Electric Co.). for their Factory 
and Show Rooms, where incandescent lamps can 
be seen, in a dark room, at any time, and also 
motors, fans and sewing machines, run by the 


VOLTA PAVIA PRIMARY BATTERIES 


EVERY GALLON OF No. 1. A. VOLTA PAVIA SOLUTION CONTAINS 2% LBS. OF CHROMIC 
ACID IN SCIENTIFIC AND ECONOMIC COMBINATION. 


Every Electrician and Battery-man should try 
APPLY TO 
WESTERN ELECTRIC CO., 76 Trinity Place New York city, and to ELECTRICAL SUPPLY CO., 175 Laxe 
Street, Chicago, Ill. or to THE CHEMICAL ELECTRIC LIGHT AND POWER CO., 
95 MILK STREET, BOSTON, MASS, 


it. 





TRIPLEX INSULATED 


Wire and Rubber Co. 


UPERIOR QUALITY 
OF INSULATION 


ON ALL CLASSES OF 


Blectric Wires 
AND CABLES. 








Address, 159 FRONT ST., New York City. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Ensulated and Bare. 





= Liespthor- Bionge. * 





(wmbines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


‘Standard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDBESS } 

The Fhosphon-Bronze Smelting Co, Limite, 
’ 612 ARCH ST., PHILADELPHIA, PA. ° 

Owners - of - the - Uinted - States - Phosphor-Bronse - Patents 
Sole Manufacturers of Phosphor-Brouze in the United States, 











~ Herero 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is far superior 
to any of the Sal-Ammoniac Cells 
Now in Use. 


Electromotive Force, 1.8 Volt: Amperes, 2.5. 


| When the battery is exhausted all that is neces- 
| sary is to supply a new solution; the battery is 

then as good asnew. The zincs will last through 
two rechargings of the battery. Each cell, with 
4 2 single charge of solution, will outlast and out- 
& work any sal-ammoniac battery. 


PRICE, Complete, . . . $i. 


, . Liberal Discount to the Trade. Send for Price 
F List and Descriptive Circular. Address office, 
i FOR SALE ALSO AT 
ELECTRICAL SUPPLY COMPANY, 
17 Dey Street, New York. 
E. 8. GREELEY & COMPANY, 
i 5 and 7 Dey Street. 
5 THE UNITED STATES ELECTRIC CO., 
41 Wall Street, New York. 
THE ELECTRIC GAS LIGHTING CO., 
45 Milk Street, Boston. 


Cc. E. JONES & BRO., 
51 West 4th Street, Cincinnati, 0. 










¢ — nas — 





THE ELECTRIAL SUPLY CO, 


MANUFACTURERS OF 


ELECTRICAL COODS 


OF EVERY DESCRIPTION. 
Insulated Wires and Cables a Specialty. 
LATEST IMPROVED DIAMOND CARBON BATTERY, 


THE BEST OPEN-CIRCUIT BATTERY MANUFACTURED. 


The Wallace Diamond Carbons. 


ELECTRIC LIGHT SUPPLIES A SPECIALTY. 


WAREHOUSES, 
17 DEY ST.,NEW YORK, 171 RANDOLPHST., CHICAGO. 





ELECTRIC 


DESCRIPTION. 


The brass strips A cross 
the brass strips B and are 
insulated at the inter- 
sections. Connection is 
made at C with bell and 
battery. The slightest 
pressure completes the 
circuit. 

Send for Price-List and 
Circular. Agts. wanted. 


BROWN & BROWN, 


106 “&°108_Liberty St. IN. 7, 


MAT. 














ELECTRICAL REVIEW. 





UNION ELECTRIC CO. 


1 Ann St., New York. 


ELECTRIC SCARF PIN 


with battery complete. 
$2.00.—Weight, 6 oz.—0. 0. D. 


PAINE &* LADD, 


HALBERT E. PAINE, 
1a BEET et Ponnts, | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON. D.C 


CONNOLLY BROS., 
Patent Attorneys and Solicitors, 


PITTSBURGH, PA,.; 


PHILADELPHIA, PA., 
Mutual Life Ins. Building, 10th and Chestnut Sts 
WASHINGTON, D. C., 
CORNER 6Gth AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 


THE NATIONAL 


TIME REGULATING COM’Y 


BOSTON, - MASS. 
Isnow prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending " 

Accurate Time Signals by Telephone 
Every minute of the day or night. 

Ty ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be | 
furnished with Accurate Time at a nominal 
price per year. 

No change in subscribers’ instruments required, 
Does not interfere with conversation. The sub- 
scriber simply listens at the receiver, without 
calling, and the signals are plainly audible. 














For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 
P. 0, Box 1351, BOSTON, ASS. 
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A SAFE 


INVESTMENT SECURITY, 


Six Per Cent. 20-Year Debenture Bonds 
OF THE 


AMERICAN 


Hectne Manufacturing Co 


OF NEW YORK. 


In Denominations of $100, $500 and 
$1,000 Each. 


Principal and interest payable in gold at the 
office of the American Loan and Trust Company of 
New York, or in sterling money at the Company's 
European Agency, in London, England, at the 
holder’s option. 


Coupons Payable Semi-Annually, June Ist 
and December Ist. 


The Bonds are made payable to the American 
Loan and Trust Co. or bearer and may be registered 
in name of hoider if desired. 

A sinking fund is provided for, which, in fifteen 
years, will produce an amount sufficient for the 
redemption of the principal of the bonds, and which 
will be invested annually in good securities, pref- 
erence being given to the bonds of the Company 
whenever they can he bought at not exceeding 5 
per cent, premium and accrued interest. 


Price of Bonds, Par and Accrued Interest, 


Any further information required may be ob- 
tained at the Company’s office, Western Union 
Telegraph Building, corner of 5th Avenue and 23d 
street, New York, or from 


Messrs. A. 8. HATCH & CO., Bankers, 
No. 5 Nassau St., New York, 
or“upon application to 
FenNEssey, ARMsTRONG & Co., Bankers, Springfield, 
Massachusetts. 
H. 8. Cotiins & Co, Bankers, Collinsville, Conn. 
H. C. Cranston & Co., Bankers, Providence, R. I. 
C. B. Wuittne & Co., Bankers, Worcester, Mass. 
New York, March 1, 1886. 





Schuyler Elect 


fic Light 60., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are J ighting. 


Fntire free- 


dom from hissing and flickering in our Arc Lights, and long lie and great bril- 


liancy in our Incandescent Lights. 


ynamo Machines with perfect automatic regulation, reliable and efficient, 


Prices moderate. 


Estimates made for lighting from Central Stations or for 


isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER 


New York Office: 
44 RBROADWi~ 


ELECTRIC LIGHT C0.. 


Harttord, Conn. 





ETT’ 


TO) TAM TAS 
a ull ull 


we 









DHDORSETT'S = = 


SSG. GGG 


Electrical Insulator, Water, Gas and Sewage Proof ! 


ELECTRICAL 
UNDERGROUND 


» mo ay 
Ui lll mi . 





CONDUIT 


DERGROUND GONDUIT- SYSTEM. 


SXMSEGASSSS SASS SOS 


Absorbs no Moisture! 


Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
be introduced or old ones replaced | used 


with such wires and cables as they may adopt. New wires may 
through these ducts between the man-holes as shown in the cut. 


An experience of six years for Underground Drainage has shown the superiority of this material as 
pe by frost. It has been in use for | to-day. 


a vesistant of moisture, and its consequent immunity from damage by 
| <a 





CORRESPONDENCE SOLICITED. 


electrical purposes the past winter in the solidly frozen streets of Chi 
unbounded satisfaction, and is now being 

it. The whole body of the Conduit is a thoroughly reliable insulator, 

The cheapest and most perfect Conduit in the mazske: 


by that city, giving perfec’ 
St. Louis, Cincinnati aad Detrol 
unaffected alike by acids and alkalies. 


=A 


without injury ; is the system 
z ome into the cities of 


D. H. DORSETT, Proprietor,® No. G1 La Salle Street, Chicago, Il. 
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THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


the World. References furnished from the most successful ELECTRIC 
Inthe Wottates. MEDAL AND HIGHEST AWARD from FRANELIN 


LIGHT PLANTS in the U 
INSTITUTE OF PHILA. Mfd.by 


FOUNDRY AND MACHINE DEPARTMENT, 


Marrisburgh Car Mfg. Co., HARRISBURGH, PA. 





JARVIS ENGI 


BOSTON, 


NEERING CO. 


MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





CAS 


“OTTO” encine 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped all Expense Ceases, 


Works without 
boiler, stea.n, coal, 





ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
LES pana ay | a 
e or Tele 
and Telephone as well as Lighting purposes. aie 


Built in Sizes of 1,2, 4, 7,10, 15.426 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila, ‘ 
Branch Office: 214 Randolph Street, Chicago. 


neandescent Icamps, 


From § to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 











tities at short notice, 





ADDRESS, 


SUN ELECTRIC LIGHT CO., 


ashes or attend: | 


THE WARREN P. FREEMAN CO. 
ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. Y. 





Dynamo Machines manufactured by us are the 
most reliabl«, and require less attention than any 
in the market. 

Our Incandescert and Are Lights are taking the 
lead throughout this country, and all work guarapn- 
teed satisfactory. 


PHILLIP REIS 
THE TELEPHONE. 


A biographical sketch, with documentary testi 
mony, translations of the original papers of the in 
ventor and contemporary publications. 

By Silvanus P. Thompson, B, A., D. Se. 

S8vo, Cloth, Price $3.00, Post Paid. 


E. & F. N.SPON,35 Murray Street., N.Y. 











WOBURN, MASS. 





We make 


equaled. 





Telephon 


A. CG. DAVIS, President. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


No Battery Required. 


AGNETO SIGNAL BELLS. 
\ ast ee =, $4, $6, 


and upwards, according to style desired. 
Discount on large lots. 
a specialty of the manufacture of these bells for 


Telephone Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 


Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. B. PROAL, Secy. & Treas. 


e, Telegraph, Electric Light, Fire Alarm 


and District Telegraph Supplies. 
SEND FOR IGTUSTRATED CATALOGU B. 















NEW ENGLAND 
BUTT C0. 


Providence, R. 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 


SINGLE AND DOUBLE 


WIDER) AND BRALDERS 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 








‘Ls SPECIALTY. 





HArRIS-CORLISS STEAM ENGINE 


BUILT 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 










Sse _— 
SK rm@°® “ee ii nest. BUILT. 
T | HT CO NIES TA They are especially ad- 
ELECTR! ¢ Ligh where continuous service at uniform speed is required and at the 


minimum of cost of repairs. 
Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25 








New Taneve Buckeye Automatic Gut-Orr Enoies. 


In Use Over 


25 to 1,000 H. P. 


Engi: hi 


These are the d result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off This 12 to 100 H,P, for driving Dynamo Machines 
* a SPECIALTY.—Illustrated Circulars with various data as 
= to practical Steam Engine Construction and performance, 
= froe by mail, Address 


BUCKEYE ENGINE C0., Salem, 0. 


AGENTS: 
D. L. DAVIS, 34 S. Canal St., Chicago, Ill. 


and ROBINSON & CAREY, St. Paul, Minn. 








SALES 
Geo. A. BARNARD, 70 Astor House, N. Y., 
and 58 Mason Building, Boston, Mass. 





IWANTED.— Capitalist to put money in an Electric Company just organized to manufacture 
Dynamo Machines, Lamps, &c. Special feature of new machines is economy of power. Party with good 
connection can have Presidency or Treasurership and control of the stock. Address,—HELIx "— care 
f ELECTRICAL REVIEW. 


Hlousehold Electric Light Company, 


153 ESSEX sST., BOS1 ON, MASSsS., 


LICENSED MANUFACTURERS OF THE 


Mather Dynamo, for Arc and Incandescent Lighting ; Arc Machines, 1 and 2 Lights ; 
Incandescent Plants, from 4 to 20 Lights; Motors, up to 2 H. P. 
AGENTS WANTED. SEND FOR CIRCULARS. 


THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 26th St., N. ¥,, 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at prices which will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured at our works. 
All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FOR ALL PURPOSES. 


HENRY A. REED, Sec’y. 











W. W. MARKS, Supt. 


; . | SHEPARD’S [_s60. ] CELEBRATED 
Electr ic Light. | ttt sg Lathe, 
HENRY C. REES. 


CAP LATHE, $125. 
Foot and Power Lathes, 
730 Sansom St., Philadelphia, Pa., Bees Teesnen, evel, Sow 
Undertakes the Furnishing and Erection of 
flectric Light Plants of every system. 


Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 

Incandescent Wiring and Repairs to Dyna. 

108 and Lamps a specialty. | d 





pers, 
logue of outfits for amateurs 
or artisans. Address, 


ween ll. 1. SHEPARD, Agt, 
134 E. SECOND STREET, CINCINNATI, O. 





&c. Send for cata- 
Estimates furnished on application. 





Tuomas S. HARRISON, President. | re Kenton WARNE, Secretary and Treasurer. 
ALFRED F. Moores, Vice-President and General Manager. 
Directors: Thomas 8. Harrison, Henry C. Gibson, David Brooks, W. F. Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0,, 


Manufacturers and Contractors for the 


os ES FEC) OC EC SS co 


Daderpround, Overhead and Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 
Operating under patents of David Brooks’ Oil System. D. Brooks, Jr., Anti-Induction Lead Armored 
ables. 


OFFICE : 200 AND 202 NORTH THIRD STREET PHILADELPHIA. 











REMINGTON 


Standard Type-Writer. 


Ask for Particulars Regarding the Use of the Rem- 
ington ‘lype-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **New vor.” 
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SAWYER-MAN 
vs. ‘ 
EDISON. | 
ea een | ExecuTivE Orrices, Murua LIFre Bune, | 
32 Nassau Street, ‘New York, 
. March 23d, 1886. J 
The Consolidated Electric Light Company is the owner of the Sawyer-Man paténts. These patents were 
issued in 1878, 1879 and 1880, except one of them, which was issued on the 12th of May, 1885, after a contest 
of five years in the Patent Office with Mr. Thomas A. Edison; referring to the subject matter involved, in which 
contest 


MR. EDISON TESTIFIED IN 1888, 


“ My mind was full of the fact that they were endeavoring to deprive me of the use of a filament of carbon ;” and 
referring to the magnitude of the interests involved, the distinguished 


COUNSEL FOR MR. EDISON ARGUED 


before the Commissioner of Patents in 1885, 

“ The case at bar ts one of the most important that has ever been before the tribunal of the Patent office. The pe 
cuniary interests at stake are very great, and legal questions of much importance involved. It has been at wssue 
since 1880, and thousands of folios of testimony taken.” 


The decision was that 


“SAWYER & MAN 


had the invention in a rude form as early as 


MARCH, 1878, 


and completed in September or October of the same year ;” and that 


“EDISON 


completed the invention and reduced tt to practice on or about 


OCTOBER 22d, 1879,” 


and a patent was issued to Sawyer & Man for the incandescent conductor for an electric lamp, consisting of car- 
bon, made from a fibrous or textile material, having the form of an arch or loop. 

Upon these patents of 1878, 1879, 1880 and 1885 suits are pending against leading electric light companies 
for infringement. 

The Edison Electric Light Co. has advertised that it is the owner of the incandescent electric lamp, and 
has sent threatening letters to users of the Sawyer-Man system. 

This Company, while declining to engage in such warfare, deems it proper to state that the Edison Company 
has never succeeded in obtaining a decree for the infringement of any of their said patents against any person or 
corporation: 

First. Because the patents upon which the Edison Company has based its threats are for inventions proved, 
in so far as they are new and useful, to have been made by Sawyer and Man prior to October, 1878, for which 
patents, as above recited, were issued to them. 

Second. Because the patents upon which the Edison Company based such threats, which could have had 
any possible value, were taken out in certain foreign countries for a short term prior to their issue in this country, 
which term has ended, and the patents have therefore expired. 

This Company deems it proper further to state : 

Third. That the Consolidated Electric Light Company will protect all the users of the Sawyer-Man system 
in the full enjoyment of its privileges. 

Fourth, That the controversy in the Patent Office established Sawyer & Man’s priority as inventors, and 
the suits pending in the Courts will determine Edison’s liability as an infringer. 

Fifth. That this Company requests those using and those contemplating the use of incandescent electric 
lights, who have been or may be deterred from purchasing lamps of the Sawyer-Man system, by reason of the 
threats of the Edison Company, to communicate the fact to this office. 


THE CONSOLIDATED ELECTRIC LIGHT CO. 
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THE MATHER DYNAMO-ELECTRIC MACHINE. 
ELECTRO-PLATING. 


No Reversing, No Water, 
No Noise, No Spark. 
SATISFACTION GUARANTEED. 


MANUFACTURED BY 


THE EDDY ELECTRIC MFG. CO., 


SUCCESSORS TO 
H. EDDY. 


Hartford, Conn. 
SEND FOR CIRCULAR, 








A. 





“THE ELECTRICAL REVIEW,’’ — 
Anillustrated weekly journal, is theacknowledged lead- 
erin the world of elec’ be} science. Edited h care. 
its editorial opinion is reliable,its news columns bright 
and instructive. $3. “Te year; single copies, 10 cents. 
a PARK RO NEW YORE. 
est advertising aa Fe, in the electrical field 


HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


83 MERCER STREET, NEW YTorR=z. 


THE CURT BATTERY. 


Actually the cleanest, most durable and practical, therefore the 
cost economicaland effective cell in the market. For experi- 
menting, for medical purposes, for the laboratory, 

no moresuitable ceil could be found. 


TABLE OF 
CONDUCTIVITY AND. ABSORPTION 


Iuvaluable to aa 2 Beh di cane hhecaenll in Electric 
Lighting. The only table published. Sent on receipt “ 25 cta. 


c. E. JONES & BRO., CINCINNATI, O. 











TABLE OF 
CONDUCTIVITY | AND | ABSORPTION 


ra. rd 2 een he cl pea Blectric 
Lighting. The only tablepublished. Sent on receipt of 25 cts. 


ADDRESS FOR CIROULARSB, C.E. JONES & BRO., CINCINXATI, O. 


CURT W. MEYER, 357 Fourth Ave. New York. 


Insulated Electric Wires. 


TELEPHONE CORDS. 
SWITCH-BOARD CORDS. 
ELECTRIC LIGHT WIRE. 
MAGNET WIRE. 
RESISTANCE WIRE.» 
OFFICE and 
ANNUNCIATOR 
WIRE. 
INSULATING TAPE. 
KERITE WIRE, 
OFFICE CABLES. 


Patent Lead Taped Wire and Cables. 











WESTERN ELECTRIC COMPANY. 


227-251 So. Clinton Street, Chicago. 
70-76 Trinity Place, New York. 
59 Moorgate Street, London, E. C. 
33 Roe Boudewyns, Antwerp. 


FRENYEAR & RAZEE, 


Washington Street, Boston, Massachusetts. 
Manufacturers, Wholesale & Retail Dealers in 


ELECTRICAL GOODS. 


ELECTRIC LIGHT SUPPLIES A SPECIALTY. 


Agents for the EXETER ur ENGINE for Electric Lighting and for SUNLIGHT CARBONS. 
Send for catalogues ““B”’ and “C”’ of Electric Light Supplies and the EXETER STEAM ENGINES. 


New York Office, 67 ASTOR HOUSE, 
Shultz Belting <ompany, 
F 


SHULTZ PATENT FULLED LEATHER BBELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 

Our Belting is made of leather tanned on the surface only; the interior Se pane is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt. 
ng is more pliable, ugs the ulley better, transmits more power than any tans, and is the only perfect 
LECTRIC 1JGHT BELT MADE. Agents in all cities. Send for trial belt 


UNION SQUARE PYOTEL, CHARLES L. BLY, 


MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, 


Forthe Telegraph, Telephone and Electric Light. 
Specialties : Electric Gas-Lighting Apparatus, 
Electric Bells and Annunciators, and 
Burglar Alarms. 


37 Pearl St., Boston, Mass. 


THE MORRISON 


Gravity Battery 


THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OFrFicE oF THE GAMEWELL FrrE ALARM TELEGRAPH Co., 
144 Barciay St., NEw York Cry. 
New York, August 14th, 1885. 
THE SouTHERN ELEcTRIC Co., BALTIMORE, Mp. 

Gentlemen : —We have adopted the ‘‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
ap 4 sservice. After thirty years’ experience we unhesitating- 

endorse it as the best form of Gravity Battery ever devised. 


3852 





Factory, EXETER, N. H. 











AND HOTEL DAM, 
HEADQUARTERS : 
Telephone, Telegraph and Electric Light People, 
As J. DAM & SON, Proprietors, 
Union Square, cor, 15th Street, New York. 












Yours very truly, J. N. GAMEWELL, 
General Superintendent Gamewell Police & Fire alarm Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC (0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, MD. 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWwitTtCcHeEes, 





In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, 0. 





Handle removable. 





Lowest Prices 


BELLS, 


E. W. HAZAZER, 


32 Frankford Street, 
NEW YORK. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 
OFFICE, LINE, 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


"|200 & 202 N. THIRD ST., 


TANDARD | 
ELECTRICAL 
INSTRUMENTS. 


Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &e. 
Re yg ey MFcGc.Co, 


. O. Box 80, Troy, N. Y. 




















MITCHELL, VANCE & C0, 
OS rk 
MANUFACTURERS, 


Have added a department for the mao ot 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
b neron Fixtures for both Gas and Electric Li = 
timates and designs furnished upon applica’ 


"836 & 838 BROADWAY, 
































NEW YORK. PHILADELPHIA, PA. 
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THE FOREST CITY CARBON MFG. COMPANY 


CLEVELAND, OHTO, 


Manufacturers of 


“FOREST CITY” CARBONS for ELECTRIC LIGHTING. 


QUALITY GUARANTEED. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


New York 


and Boston. 





THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

e.. » years’ practical experience in the installation of these well-known systems of Arc and Incan- 
de ons Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Elec cowie Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 

New York Post Office, 
Washington Building, 
Mortimer Building, 

Union Ferry Co., 
Pennsylvania R. R. Ferry, 
Mutual Life Insurance Co., 
Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short noti:e, on application at the office of the Company, 


|\CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 


il | PITTSBURGH CARBON CO. lim’d, 


PITTSBURGH, PA. 


St. Denis Hotel, 

Bechtel’s Brewery, Staten Island, 

Brooklyn Eagle, 

ey & Muller, Turtle Bay 
rew 

Equitable Building, 


Press Club, 

Delmonico’s, 

Hotel Brunswick, 

Lotus Club, 

Union Club, 

Union Square Hote 

Brooklyn Bridge, ae others 














These carbons gre. at of the 
rR EST ATERI ALS, ' MODEL and Send for Circulars, 
and with the atest anaes machinery, of any 
required degree of hardness, and can be XPERIMENTA C. E.Jones& Bro, 
used in all makes of Electric Lamps. CINCINNATI, 0. 
The regular sizes, 12 inches long, run from 4 inch WORK sxx SPECIALTY. (Mention this Paper) 





to 1 inch diameter, varying by sixteenths. 
Special LENGTHS and SIZES to Order. 
A large and complete stock always on band. 
The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 









BOULTON PLATES. 
Spe octal attention is given to the manufacture of 
all sizes to order 
Price Lists end full information furnished on 


application. 
Also Exclusive Agents of the celebrated 


AUSTRIAN Cored CARBON 
for the United States. 


BouLTon CARBON WORKS, 


ROYCE & | MAREAN, 
ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
pp. Willard's Hotel, WASHINGTON, D. Ct 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


STANDARD UNDERGROUND CABLE COM'Y, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
ou (A IS TES 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
fo. 128 Pearl St., New York City. {.4%..¥or%,.} No. 88 Fourth Ave., Pittsburgh, Pa. 


THE AMERICAN BELL TELEPHONE CO. 


*t2 95 MILK STREET, BOSTON, MASS. o* 


























This Company owns 3 the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, and 
liable to suit therefor. 


Consolidated Electric Light Co. 


Owning and Operating the 


SAWYER- MAN PATENTS. 


PHILADELPHIA OFFICE 
20% Walnut Street; 


HENRY C. DAVIS, Treas. and General Manager. 
§) Plans and Estimates Furnished for all kinds of 
Y INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


THE THOMSON- HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


In all desirable qualities of Exectric Anc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 


was awarded the First Prize for the Jest system of Arc-Lighting, and the best Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 


The Thomsons-Eiouston System 
has béen awarded superiority in ali the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application, 
THE 


United States Electric Lighting Co 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electro plating. 
WESTON + ARC :+ LANIPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC mmc 


Fixtures, Fittings, &c. 


WESTON SYSTEMS st 
Arc and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection « Automatic Regulation. 


Full information with prices and estimates furnished upon application. 


EXECUTIVE OFFICES: 
Mutual Life Building, | a, date. 
\\ NEW YORK. 4 Pearl Street. 
\\ CHARLES H. BANES, HUGH R. GARDEN 
% | President. Vice l’resident. 








THE 





General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 
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CHARLES A. CHEEVER, 
President. 


WILLARD L. CANDEE, 


Treasurer. 





TRADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF 
Telephone, Telegraph ¢ and Electric Light Vilres Band Cables for Under- 
gro se. 


d, Submarine and Aeri 


13 PARK ROW. NEW YORK. 





Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 


Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 
mostat mailed on ree eipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use | 7 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 








proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either inthe air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, ¥ he present high standard and uniform 


quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially 
INDUCTION TELEPHONE CABLES, they ‘ving the 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’! a, 
Telenans Cable. 120 BROADWAY, NEW YORK, 


(or a THE BEST I5 THe CHEAPEST. 


The Brush-Swan Electric Light Co. of New bndiad 


W. L. STRONG, President. GAYLORD?'McFALL, Secretary.Bam a8 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITLIING OF POWER 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 
: NO OTHER ELECTRIC ee oe APPARATUS IS AS DURABLE, 
HE FIRST MACHINES MADE ARE STILL IN DAILY OPERATIO 
Arc Lights of various Sizes. 
Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


Surveys and Estimates Furnished by Experts. 


asked to our ANTI- 
most practical and 


38 ¢ ‘onductor 











ARE IN OPERATION. 


YSTEM : 
COMPRISES: ( 
Cost of Apparatus Greatly Reduced. 





" This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


W. F. SWIFT, Secretary. 
W. % POSSONS, Asst. Supt. 





J. J. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC C0. 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage | 
Be ts ao, Carbons, Electro-Plating Machines, Electric-Motors, &c 
FU RNISH the ONLY ¢ (OMPLET E and PERFECT SY STEM OF ELECTRIC LIGHTING. 
Gactiiees for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES INCANDESCENT LIGHTING, 


These machines are automatic ana jo ni require the 
Will run any number 

















adapted for use with Swan Incandescent lamps. 
use of any switckes or resistances outside of the machine to govern the current. 


of lamps from one up to the full capacity of the machine, without change of speed and without the use 


of any apparatus outside of the machine. 
Our prices are lower than other makers. 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are espec ially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient:to use power during the day to store 
up the current, There are thousands of suc th places where our storage battery must ev entually be used. 


CARBONS ror ARC LAMPS. 


Our carbons are the purest ard best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most ec ,onomical 
producers of power and will be largely used by Lighting Companies and others where small powers are 


reguired. 


THE BRUSH ELECTRIC CO., 





BELDEN ST., yaas MASO , 
Cleveland, O , U.S. 


ANSONIA BRASS & COPPER ¢ 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 
incandescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 U. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be used with any make of arc-light dynamo. 

Any number of the lamps can be turned on or off without aflocting the rest 

Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with. Address, 


THE BROWN ELECTRIC CoO., 
400 WOOD ST., PITTSBURGH, PA. 





"J 








S.H. WILLARD, ESTABLISHED 1858, . C. ADAMS, 
Vice-Pres., Treas. 7 York Agt. 

and Gen. Mer. P. C. ACKERMAN, 
Boston Agt. 


BOOTH & Hay, 


MANUFACTURERS OF 


Yoo 


BARE wn INSULATED WIRES 


——For—— 
ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


SOLE ACENTS FOR 
For ELECTRIC 


“FPOREST CITY” Garbons 77070" 


25 Park Place 18 Federal St. 
22 Murray s} NEW YORK. 117 Congress ’st.,} BOSTON. 


| Factories, WATERBURY, CONN. 


PRIDGEPORT BRASS CO. 


Sp | EBRIDGEPORT, CONN., 


PE Ng . : 





WAREROOMS, { 








INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4n> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a et _ 


SOLE AGENTS FOR THE 


“: BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Of Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE REGULATION. 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 1.700 ENGINES IN USE. 
SELLING AGENTS: 


TANNER & DELANEY ENGINE CO., Richmond, Va. 
MORTON, REED & CO., Baltimore, Md. 
ba MINNIGERODE, 1 ay Ga, 

A. J. MILLER, Danville, V a. 








61 Oliver St., Boston. 


JARVIS ENGINEERING CO., 

Ha ENGINEERING CO., St. Louis, Mo. 
. F. RANDALL, Warren, Ohio 

JonN R. MARKLE, Detroit, Mich 

H. B. SHITH MAC HIN EC 0.925 Market St.,Phil.,Pa. | W. R. BURGESS, Greensboro, N.C. 


F. H. HAYWARD, 201 LaSalle St., Chicago, Ill. | W. 8. JOHNS, Pensacola, Fla. 


T. W. ANDERSON, New Orleans, La. S. 8S. PEGRAM, Macon, Ga. 
E. P, HAMPSON & CO., 36 Cortlandt St., New York. | J. A. HAUSER, Montgomery, Ala. 
liam Marshall, 


W il MODEL and g Sei for Circwars. 
Manufacturer of ELEectTRIcAL CONDENSERS 


ssonsrs Onanen XPERIMENTA C.E.Jones& Bro, 


TC. 
Rooms 2 and 4 University Building, s CINCINNATI, 0. 
Corner Waverley and University Places, New xork.| WORK sx SPECIALTY. (Mention this Paper) 


SS WA J eA 


> 


= ELECTRIC 


& LEATHER BELTING. 


Ci: UES | 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretching. 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 


Manufacturers - PE poy | of Oak Leather Belting 
Lace Leather, 


47 Ferry Street, New York. 
16 ARCH ST, PHILADELPHIA, 86 FEDERAL ST., BOSTON 




















, al | 


LENNY 














OAK BARK ELECTRIC BELTING. 
No. 8 Werrv Street, N. ¥. 











